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Abstract:
The aim of this thesis is to explore aspects of the phonology of liquid sounds - /l/ and /ɾ/ - in
Standard (Istanbul) Turkish. The thesis focuses on two questions: i) what feature(s) is
responsible for non-high vowel alternations triggered by liquid consonants in syllable codas, and
ii) do liquid features play a role in affecting irregular suffixal allomorphy in verbs inflected for
the aorist. While Turkish phonology, in general, and Turkish vocalic phonology, in particular,
have been well studied (Lees 1961; Clements & Sezer 1982; Kirchner 1993; Kabak 2011, among
others), the bearing that liquid consonants and their features have on the two aforementioned
alternations has yet to be treated in detail. As such, this thesis intends to begin filling this gap by
arguing that, in both instances, the behavior of liquid consonants lends itself to a phonological
account grounded in their featural characteristics.
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1
1. Introduction and Background
The aim of this thesis is to explore certain aspects of the phonology of liquid sounds - /l/ and /ɾ/ in Standard (Istanbul) Turkish, henceforth Turkish. The thesis is driven by two main research
questions: what feature(s) are responsible for non-high front vowel alternations triggered by
liquid consonants in syllable codas, and ii) do liquid features play a role in affecting irregular
suffixal allomorphy in verbs inflected for the aorist. While Turkish phonology, in general, and
Turkish vocalic phonology, in particular, have been well studied (Lees 1961; Clements & Sezer
1982; Kirchner 1993; Kabak 2011, among others), the bearing that liquid consonants and their
features have on the two aforementioned alternations have yet to be treated in detail. As such,
this thesis intends to begin filling this gap.

In order to appreciate the effects that liquid consonants may have on the vowels around them, it
is necessary to establish some basic properties of the language’s vocalic system, and particularly
the characteristics and behavior of non-high vowels. Turkish is typically considered to have three
underlying “mid” vowels: /e/, /ø/, and /o/. The “quotes” here are indicative of the fact that
Turkish is typically described as having just two vowel heights – high and non-high – though the
vowels under consideration here are more often described as mid within standard conceptions of
vowel space. The first two of these vowels differ in roundness and behave as a harmonic pair in
rounding harmony phenomena. While they themselves are not affected by rounding harmony,
they act as triggers of rounding harmony on high vowels. The vowel /o/ also participates in
rounding harmony, but its unround counterpart is the “low” vowel /a/. Like the front non-high
vowels, these vowels – /o/ and /a/ – are not themselves affected by rounding harmony, but rather
act as rounding harmony triggers. The non-high vowel /e/ – along with /ø/ and /o/ – is also
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implicated in backness harmony phenomena. It is the non-back counterpart to /a/. Further details
of the language’s back and round harmony phenomena are discussed in Sections 1.2.2 and 1.2.3,
respectively.

Alternations due to back and round vowel harmony are among the best-known alternations in
studies of Turkish phonology. Discussion of the front (i.e., non-back) “closed” non-high vowels
/e/ and /ø/ alternating to their “open” counterparts, accordingly, surfacing as [ɛ] and [œ],
respectively, when they are present in the nucleus of a syllable with a liquid or nasal consonant
in coda position is not as frequent. The terms “open” and “closed” are used descriptively here,
with “open,” in particular, used to capture a fourth height, separating close-mid from open-mid
vowels.1 The alternations are recognized in some works (Kornfilt, 1997, p. 512; Göksel &
Kerslake, 2005, p. 10), but a formalization of their relationship to other vocalic phenomena in the
language has yet to be offered in the literature, at least to my knowledge. For the purpose of this
thesis, the primary focus is on the behavior of liquid sounds, though it may be possible that the
analysis below could be extended to certain other sonorants, including nasals (Lees, 1961;
Kornfilt, 1997, p. 512). In order to situate this non-high front vowel alternation phenomenon
alongside other aspects of Turkish phonology, and well-accepted features involved in the
language’s vocalic phenomena, this thesis assumes that three vocalic features are operative in the
language: [high], [round], and [back]. The first two of these are assumed to be binary, having
both + and – values. The last feature – [back] – has typically been treated as binary in
descriptions of Turkish phonology; however, I will argue that the feature must be equipollent, in

1

The terms “open” and “closed” are often used in similar ways to describe subsidiary height distinctions and are
found in the International Phonetic Alphabet. They are used here primarily to make clear that the alternations of
concern are not assumed to be based on tenseness or advanced tongue root (ATR).
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order to explain attested outcomes in the presence of liquids. The equipollent approach to the
[back] feature here suggests that there is a three-way distinction of the feature: [-back], [+back],
and [∅back]. As argued for in Goldsmith (1987), I assume that phonological features may be
privative, binary, or even equipollent on a language-specific and even feature-specific basis,
depending on how they pattern. As such, the adjustment to the Turkish vowel features that I
propose represents a small, but substantive adjustment to standing viewpoints on Turkish vowels,
but one that is arguably more principled relative to other options, such as admitting an additional
feature like [ATR] or even [low] to the system.

It will be argued that the front non-high vowel alternation triggered by liquid codas is compelled
by the [-back] feature associated with liquid sounds in Turkish. It is well-accepted that sonorant
consonants like liquids are associated with vocalic features that oftentimes lead to an array of
alternations. I argue that the presence of the liquid’s [-back] feature triggers a dissimilation,
leading to the loss of a front non-high vowel’s backness specification, resulting in [∅ back].
Here, ∅ is indicative of underspecification (Goldsmith, 1976; Keating, 1988; Archangeli, 1988;
Steriade, 1995) whereby a vowel has no association to or specification for the given feature.
Following Goldsmith (1987), systems employing equipollent featural distinctions may realize a
segment underspecified for some feature as phonetically intermediate between the [+F] and [-F]
values. This is indeed true in the case of Turkish. Under an approach in which privative or
equipollent features are language-specific or even feature-specific, admitting underspecification
of [back] does not necessarily mean that underspecification is expected of the other vowel
features in Turkish. As will be shown, an alternative dissimilatory alternation to [+back], within
standing binary conceptions of the language’s vowel system, would be an impossible option in

4
the language, as the resulting featural configuration would overlap featurally with the back nonhigh vowel [o]. Given the apparent incompatibility between adjacent [-back] features in the same
syllable rhyme, and the inability to repair this with an alternation to [+back], I propose that the
next best option is feature loss, leading to surface underspecification. Importantly, however,
when a stem-final liquid sound is syllabified into the onset of a following syllable, such as by
suffixation of a vowel initial morpheme, e.g., aorist /-Iɾ/ or /-Aɾ/, the front non-high vowel in the
first syllable is realized as [-back] as the phonological conditions triggering dissimilation are not
present. For a detailed analysis of the non-high vowel alternation in Turkish, see Chapter 2. 2

Relative to the second vocalic phenomenon involving the aorist suffix, it is well-known that
Turkish contains thirteen monosyllabic verb roots whose suffixal allomorph selection in the
aorist is considered ‘irregular’ (Nakipoglu & Michon, 2020). These roots select the vowel-initial
suffix /-Iɾ/, whereas all other monosyllabic verb roots in the language instead select /-Aɾ/.3
Interestingly, however, larger roots select the /-Iɾ/ allomorph without exception. To summarize,
most descriptions of the Turkish aorist consider the selection of /-Iɾ/ for longer roots and /-Aɾ/ for
monosyllabic roots to be basic, and a case of simple predictable allomorphy, while treating the
/-Iɾ/-selecting monosyllabic roots as exceptional. The reason for this is that almost all
monosyllabic roots select /-Aɾ/ except for thirteen ‘irregular’ roots.

2

Vowels in these suffixes, and elsewhere, are sometimes written using archiphoneme notation. This also references
a type of underspecification where a segment is associated with only a subset of possible features. For example, the
suffix /-Iɾ/ is specified for height and backness, but not for roundness.
3 There is a distinction between suffix vowels in Turkish, which are typically referred to as I-type or A-type. The Itype stands for high vowels, and these I-type suffixes undergo backness and rounding harmony, causing suffix
vowels to surface as [i], [y], [ɯ], or [u]. A-type stands for non-high vowels, and these undergo only backness
harmony, causing suffix vowels to surface as [ɑ], [e], or [ɛ], depending on + or - back vowel that precedes the vowel
and the presence of a liquid or a nasal in the suffix coda. The Turkish aorist has both I-type and A-type allomorphs,
which are /-Iɾ/ and /-Aɾ/. Their precise phonetic realization depends on the word’s harmony context.
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A surprising characteristic shared by these irregular monosyllabic verbs is that they all end in
liquid consonants; one additional root patterning with these ends in a nasal. In addition, however,
some monosyllabic ‘regular’ verb stems also end in liquids, making the matter complex to
address.

In an attempt to explain this apparent irregularity phonologically, Ito & Hankamer (1989) present
a prosodic approach to Turkish aorist allomorph selection, proposing a word-size constraint in
Turkish whereby a word should be composed of two mora bearing units. They consider the
underlying forms of the aorist to be /-Aɾ/ and /-ɾ/. According to their analysis, most final
consonants are non-moraic, and, therefore, all monosyllabic roots are monomoraic. As such,
monosyllabic verb roots select the /-Aɾ/ suffix in order not to violate the minimum word-size
constraint. The exception to this is irregular-selecting liquids which they argue are moraic and
therefore select non-moraic /-ɾ/ given that doing so would not violate the minimal size constraint.
In the derivation, after /-ɾ/ is added, however, an epenthetic high vowel /-I/ is inserted where
needed to satisfy phonotactic requirements. A detailed overview of the Turkish aorist is given in
Chapter 3.

Another study discussing characteristics of Turkish coda liquids is Canalis & Dikmen (2021),
who explore vocalic palatalization phenomena in the language that lead to vowel raising, most of
which they claim are allophonic in nature. However, they point out instances of irregular
palatalization realized on suffixes following some roots, which they claim are due to a covert
contrast in palatalization on stem-final consonants that is displaced to the suffixal vowel. The
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stem-final consonants themselves manifest no apparent acoustic/articulatory distinction that
would signal this contrast.

With these perspectives and outcomes in mind, this thesis begins to explore other possible
evidence for such a covert contrast between stem-final liquids that might shed light on their role
in regular vs. irregular aorist selection. Data collected from two speakers (myself and a student
colleague, both L1 speakers of Turkish) show preliminary but provocative and consistent
evidence of an acoustic effect on vowels preceding the regular- vs. irregular-selecting liquids. By
regular-selecting liquids, I mean the liquid consonants that select the /-Aɾ/ allomorph of the
aorist for monosyllabic verb roots, and by irregular-selecting, I mean the liquid consonants that
select the ‘exception’ /-Iɾ/ allomorph of the aorist for monosyllabic verb roots. Such outcomes, I
shall argue, at least preliminarily suggest an underlying contrast, whereby some featural
distinction characteristics of these liquids yields differing effects on a preceding vowel, and also
on the suffixal vowel of the aorist. The lowering and backing trends that I have observed, as
discussed in detail below, suggest that the feature [high] may be involved. There are also some
subtle, far less robust, and perhaps inconclusive effects observed on the two types of liquids
themselves, that might ultimately reveal an incomplete neutralization (Fourakis & Iverson, 1984;
Dinnsen, 1985; Port & O’Dell, 1985) between two underlyingly contrastive categories.

Based on these preliminary outcomes, and the acoustic tendencies that they entail, I argue that
Turkish appears to maintain, at least in limited distribution, a covert contrast between palatalized
and non-palatalized liquids. I will argue that this contrast is predicated on the presence of the
vocalic feature [high]; the aorist allomorphs are indeed distinguished by [+high] vs. [-high]
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suffix vowels. Thus, similar to Ito & Hankamer (1989), I submit that there is at least some
evidence that aorist allomorphy selection in Turkish is phonologically predictable. However, my
account differs in that the lexical distinction upon which it is based is predicated on phonological
features, rather than on moraicity. Further details of this proposal and analysis are discussed in
Chapter 3 where the details of Turkish aorist morphology are discussed. This includes an
introduction to the thirteen monosyllabic verb stems that end in liquid sounds and that select the
high vowel aorist suffix irregularly.

In order to understand these phenomena, in the remainder of this chapter, I discuss in more detail
the liquid and vowel sounds that are in the Turkish sound inventory, examining how they are
pronounced, in which environments, and the distinctive features typically attributed to them. The
last of these is particularly important as we must consider where within the system [ɛ] and [ø] –
the outcomes of the non-high front vowel alternation before sonorant codas – belong and which
features are rightly attributed to them. To do so, an overview of vowel harmony is provided in
which distinctive features are involved in harmonic assimilation.

1.1 Turkish Vowel Inventory
The vowel inventory of Turkish includes eight short phonemic vowels which are typically
analyzed as having contrastive vocalic features encoding backness, roundness, and height. These
features are [back], [round], and [high], respectively, and they are typically considered to have
binary + vs. - values in contemporary analyses of the system (Lees, 1961; Clements & Sezer,
1982; Kornfilt, 1997). The featural arrangement of these vowels is important to understanding
how vowel harmony in Turkish functions and, accordingly, the dimensions along which
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harmonic alternations operate. Table (1) illustrates these vowels and categorizes them according
to their vocalic features.

(1) Turkish Phonemic Vowel Inventory
[-back]

[+back]

[-round]

[+round]

[-round]

[+round]

[+high]

i

y

ɯ

u

[-high]

e

ø

ɑ

o

According to Kornfilt (1997), pronunciations of these vowels are somewhat lax, lower, and
shorter compared to their German counterparts. In some borrowed words from Arabic, there are
phonemically long vowels. Long or lengthened vowels are not always represented in the
orthography, however, though there are some exceptions like the word tabii ‘natural’ pronounced
as [tɑbi:]. Some long vowels are represented using a circumflex diacritic (e.g., ilim ‘science’ and
ilm-î ‘scientific,’ where the latter is pronounced [ilmi:]).

The orthographic representation of Turkish vowels is shown in Table 2. The orthographic
representations of the front, high, round vowel [y], and front, low, round vowel [ø] are taken
from the German writing system and are represented ü and ö, respectively. The orthographic
representation of back, high, unrounded vowel [ɯ] was integrated into the Turkish writing
system with the introduction of the Latin-based modern Turkish alphabet in July 1928. In the
orthography, the front, high, unrounded vowel [i] can be differentiated from its back counterpart
[ɯ] in the orthography by capital letters. As Kornfilt (1997) indicates, the dotless ‘i’ is
represented as ‘I,’ and dotted ‘i’ is represented as ‘İ,’ as capital letters.

9

(2) Orthographic representations of Turkish Vowels
IPA
/i/
/ɯ/
/e/, [ɛ]
/ø/, [œ]

Orthography
i, İ
ı, I
e, E
ö, Ö

IPA
/y/
/u/
/o/
/ɑ/

Orthography
ü, Ü
u, U
o, O
a, A

As introduced above, there are two additional vowels in the Turkish system, but these are not
vowel phonemes, and are rather allophones of the front, non-high vowels. The front, closed, nonhigh vowels /e/ and /ø/ have open allophonic counterparts, namely [ɛ] and [œ], respectively. As
seen in (2), orthographic representations of non-high front vowels fail to capture the distinction
between closed and open non-high front vowels. In some dialects of Turkish, such as the Aegean
dialect, open vowels are the predominant quality for non-high front vowels, however, in Modern
Standard Turkish (i.e., Istanbul Turkish), which is the focus of this thesis, these open vowels
occur only when they appear in a syllable nucleus before a nasal or liquid sounds in coda
position. Examples in (3) illustrate the open vowel alternation in Istanbul Turkish.

(3) Open vowel alternation when a liquid sound is in coda position
a.

gɛl

‘come’

ge.l-iɾ̥̌

‘comes’

b.

gœɾ̥̌

‘see’

gø.ɾ-yɾ̥̌

‘sees’

This phenomenon is important for the purposes of this study because the front non-high vowel
alternation in the presence of liquid codas presents a challenge for the current feature set for
Turkish vowels. For a better understanding of this phenomenon, vowel harmony in Turkish
should also be taken into account because of its assimilatory nature involving vocalic features.
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1.2 Vowel Harmony in Turkish
Vowel harmony in Turkish is perhaps the best-studied morphophonological phenomenon in the
language and has long served as an exemplar for understanding the nature and typology of vowel
harmony systems cross-linguistically. There are many scholars who have studied Turkish vowel
harmony and who have accordingly contributed to the field with seminal works on the subject
(e.g., Lees, 1961; Clements & Sezer, 1982; Kabak, 2011; Kirchner, 1993; among others). Vowel
harmony in Turkish is of importance to this thesis in terms of understanding the language’s
vocalic features and, particularly, the distribution of agreement in the vocalic features [±back]
and [±high]; the feature [round] is discussed for the sake of completeness, though it will not
figure predominantly into the discussion of Turkish liquid phonology below.

Understanding the behavior of these features is important because this thesis is concerned with
which features and which feature values may play a role in affecting harmony processes and
changing vowel qualities in the presence of liquid sounds. Vowel harmony in Turkish is a
progressive assimilation process involving the feature [back] and [round]. In many instances,
harmonic assimilation is complete, though there are some suffixes (e.g., /-Ijoɾ/, present
progressive; /-Imtɾɑk/, approximation) that create disharmony as their second vowels do not
undergo vowel harmony. These suffixes may, however, spread their own vocalic features
instead. For example, [gid-ijoɾ-um] ‘I am going’ is expected to be *[gid-ijeɾ-im] because the root
vowel is [+high] and [-round]. However, the first-person singular morpheme /-Im/ undergoes
backness and rounding harmony, taking the [+back] and [+round] vocalic features from the
suffix’s second vowel /o/ and becoming [-um].
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Besides disharmonic suffixes, there are also disharmonic roots, most of them being borrowed
words from different languages: e.g., [kloɾin] ‘chlorine’ (Clements & Sezer, 1982). This example
is considered disharmonic because its vowels do not share the same values for the vocalic
features which are relevant for backness and rounding harmony. For example, whereas the first
vowel in the word [kloɾin] is [+back] and [+round], the second vowel is [-back] and [-round].

1.2.1 Analyses of Vowel Harmony in Turkish
Vowel harmony in Turkish is considered to be an assimilatory operation involving the vowels in
a word, but it does not extend beyond a word boundary. Vowels assimilate according to the
[back] and [round] vowel features of the preceding vowel, except for in instances of disharmonic
roots or suffixes, as introduced above. Therefore, it is possible for us to say that vowel harmony
in Turkish is a progressive operation that proceeds from left to right. Some early studies of
Turkish vowel harmony, such as Lees (1961), suggest that it is an assimilatory process whereby
the first vowel in the root triggers featural spreading, the result of which is that following vowels
agree with the root vowel in terms of [back], if they are [-high], and in terms of [round] and
[back], if they are [+high].4 The process has been formalized in various ways. For example,
Kardestuncer (1983) states that vowel harmony in Turkish is due to two unordered assimilatory
processes which are formalized using the [back] and [round] vocalic features. Similar linear
approaches to Turkish vowel harmony in the spirit of the Sound Pattern of English (Chomsky &
Halle 1968) are discussed by Kardestuncer (1983) and van der Hulst & van de Weijer (1991) and
adapted from Kardestuncer’s study as in (4).

McCarthy (2011: 1) states that “in most implementations of Autosegmental phonology, spreading is obtained by
iterative (rule) application”. However, some approaches to Turkish vowel harmony such as Clements & Sezer
(1982) do not assume iterativity.
4
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(4) SPE-type linear rules approach to vowel harmony 5:
Front–back harmony rule:
V → [+back] / [V+back] C0 __

Rounding harmony rule:
[V+high] → [+round] / [V+round] C0 __

Kabak (2011) states that in order for these rules to yield productive results in all instances of
vowel harmony, even with the disharmonic roots, the vowels that do not undergo harmony in the
disharmonic roots need to be marked with a diacritic, such as [−Vowel Harmony].

Most contemporary approaches to Turkish vowel harmony, and vowel harmony in general, are
formalized within the framework of Autosegmental Phonology (Goldsmith 1976), which has
several advantages, including a principled way to account for disharmony. Moreover, it can
overcome the issue of intervening consonants, as it does not assume strict linearity, but rather
separate featural tiers where association lines for a given feature may associate to vowels, but not
necessarily to consonants. Using the Autosegmental Phonology framework, Clements & Sezer
(1982) propose that vowel harmony in Turkish is driven by opposing binary vocalic features,
[+/- back] and [+/- round], associated with vowels. The process is further affected by opaque
vowels and consonants in the underlying representation. Clements (1981) indicates five
parameters for vowel harmony in his Autosegmental approach. These are: i) P-segments, which
are melody units (i.e., features); ii) P-bearing units (i.e., generally, units like consonants and

5

Kardestuncer (1983) considers the underlying forms of the suffix vowels as non-back and non-round surface
variants such as [i] and [e]. Therefore, he proposes a backing rule (VUh) and a rounding rule (VHr). The inputs for
those rules are [-back] for VHb and [-round] for VHr.
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vowels to which P-segments may associate); iii) opaque segments (i.e., the P-bearing units
affected by P-segments); iv) transparent segments (i.e., P-bearing units not affected by Psegments); and v) the domain (i.e., the domain of harmony or assimilation).

In Turkish, the P-bearing units are vowels, and the domain is the word itself. The P-segments
correspond to the vocalic features mentioned above, and opaque segments are the vocalic
segments that are affected by the P-segments. The transparent segments are consonants;
Clements (1981) claims that consonants simply are not affected by the P-segments. However,
some studies (Clements & Sezer, 1982; Canalis & Dikmen, 2021) show that palatal(ized)
consonants that have a [-back] vocalic feature interact with harmony, creating their own harmony
domain. As most would agree, the P-segments in backness harmony involve [back], and those
for roundness harmony involve [round]. Non-high vowels are opaque segments in roundness
harmony.

In (5), adapted from Kabak & Vogel (2010), it is shown that -R(ound) and +B(ack) spread from
the stem-initial vowel to all successive vowels in the word. This is possible because all vowels in
the stem other than the stem-initial vowel, and also the suffixal vowel, are un(der)specified for
these features and therefore readily accept them via iterative spreading.
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(5) Autosegmental representation of backness and rounding harmony
(adapted from Kabak and Vogel 2010)
−R
p I r l E n t E - l I [pɯɾlɑntɑ-lɯ] ‘with diamonds’

+B
The process is not always so simple, such as in (6), where the high vowel in the second stem
syllable, which is represented as the archiphoneme /I/, is not [+back] and [+round] and also does
not spread its features to the next vowel. As such, it cannot accept these features by spreading
from the stem-initial vowel, and therefore ultimately continues to bear its own features; this
creates disharmony. Note, however, that despite this disharmony, spreading is still possible from
the stem-final vowel onto the suffix, which is assumed to be underspecified for the features.
Examples like (6) illustrate that harmony is not only triggered by a stem-initial vowel. Rather, it
is a general process where the stem-final vowel spreads its [back] and [round] features to the
suffixal vowel.

(6) Lexical prespecification of disharmonic root vowels
(adapted from Kabak and Vogel 2010)
+R

−R. +R

k E r t I z E n - l I [koɾtizon-lu] ‘with cortisone’
+B

−B +B

Example (7) shows that one harmonic span may be triggered by the stem-initial vowel,
subsequently blocked, and then a second span triggered by a vowel later in the word.
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(7) Spreading-blocking-spreading of backness and rounding harmony
-R
gEl–

-B

+R
Ijoɾ

-

I m [ge.l-i.jo.ɾ-um] ‘I am coming’

+B

Kabak (2011) relatedly describes Turkish vowel harmony as a well-formedness condition driven
by a constraint on co-occurrence phonotactics within a word.

The overall aim of this thesis is not to explore vowel harmony but to draw upon existing work
concerning the features and featural specification involved in the process as a foundation to
explore, motivate, and better understand other featural alternations in the language.

1.2.2 Backness Harmony In Turkish
Backness harmony is a process by which a vowel’s specification for the feature [back] spreads
progressively to vowels that follow it within a word; this includes suffixal vowels (e.g., akıllıyım
‘I am smart,’ /ɑkɯɫ+lI+Im/ → [ɑkɯɫːɯjɯm]). This process is also known as Palatal Harmony
(Clements & Sezer, 1982). There are some exceptions to backness harmony which result in
disharmonic roots or disharmonic suffixes (e.g., geliyorum ‘I am coming,’ /gel+Ijoɾ+Im/ →
[gelijoɾum]). In instances of backness harmony, the vowel’s [+back] or [-back] feature spreads
rightward. This is important to note, as there are some harmonic processes observed in the
world’s languages in which just one “dominant” or marked feature value can spread (Clements,
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1981). Backness harmony in Turkish ensures that all vowels following the harmonic trigger
share or “harmonize” to the same feature value. The examples in (8) demonstrate an instance of
stem-level harmony where the stem-initial vowel’s [±back] feature is carried over to the
following vowel in morphologically simplex words.

(8) Stem-Level Front-Back Vowel Harmony in morphologically simplex words
a.

tʃan.ta

‘bag’

*tʃan.te, *tʃen.ta

b.

to.ɾun

‘grandchild’

*to.ɾyn, *tø.ɾun

c.

el.tʃi

‘ambassador’

*el.tʃɯ, *al.tʃi

d.

ø.myɾ

‘lifetime’

*o.myɾ, *ø.muɾ

The examples in (9), on the other hand, demonstrate word-level vowel harmony and how the
[±back] vocalic feature is carried over beyond the root in morphologically complex words.

(9) Word-Level Front-Back Vowel Harmony in morphologically complex words
a.

ev.-le.ɾ-in

‘house-PL-GEN’

*ev.-la.ɾ-ɯn

b.

at.-la.ɾ-ɯn

‘horse-PL-GEN’

*at.-le.ɾ-in

c.

gyl-ym

‘rose-1Sg’

*gyl-um

d.

o.kul-un

‘school-2Sg’

*o.kul-yn

1.2.3 Rounding Vowel Harmony in Turkish
Similar to backness harmony, rounding vowel harmony in Turkish is a process of spreading
some value of the feature [round] from a stem vowel to vowels following it within a word.
However, unlike backness harmony, rounding vowel harmony only applies to high vowels; in
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regular suffixes, non-high vowels are [-round]. Low vowels /e, ø, a, o/ are not affected by
rounding harmony, though they are triggers of the process. The examples in (10) illustrate stemlevel rounding harmony.

(10) Stem-Level Rounding Harmony in morphologically simplex words (Kabak 2011)
a.

to.ɾun

‘grandchild’

*to.ɾɯn, *tɑ.ɾun

b.

ku.ɾu

‘dry’

*ku.ɾɯ, *kɯ.ɾu

c.

kø.ty

‘bad’

*kø.ti, *ke.ty

d.

dyɰ.yn

‘wedding’

*dy.ɰin, *di.ɰyn

The examples in (11), on the other hand, illustrate word-level rounding vowel harmony; the
[±round] feature of the stem extends onto the suffix in morphologically complex words. The
examples here involve the genitive suffix.

(11) Word-level Rounding Harmony in morphologically simplex words whose non-initial
vowels are [+high] (Kabak 2011)
a.

jo.l-un

‘road-GEN’

*jo.l-ɯn

b.

sø.z-yn

‘word-GEN’

*sø.z-in

c.

bu.z-un

‘ice-GEN’

*bu.z-ɯn

d.

jy.z-yn

‘face-GEN’

*jy.z-in

The vowels of the genitive suffix in the nouns in (11) are round, however, the genitive suffix or
any other suffix that has high vowels can have unrounded vowels when preceded by an
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unrounded vowel in the stem. The examples in (12) demonstrate unrounded vowels in different
suffixes that have high vowels. 6

(12) Unround vowels in different suffixes with high vowels
a.

kɑʃ

‘eyebrow’

ka.ʃ-ɯn

‘eyebrow-GEN’

*kɑʃ-un

b.

in

‘lair’

i.n-i

‘lair-ACC’

*in-y

c.

œn

‘front’

ø.n-yn

‘front-GEN’

*ø.n-in

d.

ok

‘arrow’

o.k-u

‘arrow-ACC’

*o.k-yɯ

As summarized by Lees (1961) and Kabak (2011), concerning the surface characteristics of
words “…both harmony processes impose a number of restrictions on the phonological shape of
Turkish words.” Briefly here, these include:
a. Agreement of all vowels in specification for frontness or backness.
b. Agreement of high vowels in roundness and backness.
c. Non-high round vowels (i.e., [o] and [ø]) do not appear in a non-initial syllable.

In the preceding section, general characteristics and different analyses of vowel harmony in
Turkish have been discussed. Note that the status of open non-high front vowels has not yet been
discussed, including how they behave relative to other vowels harmonically. This will be the
focus of Chapter 2. In the next section, the liquid consonants in Turkish, including their
distribution, featural qualities, and how they are relevant to this thesis will be discussed.

6

The reader may be interested to know that bilabial consonants such as [b] and [m] can affect the [round]
configuration of [+high] vowels as well, e.g., kamu ‘people,’ tʃamuɾ ‘mud,’ tʃabuk ‘fast,’ tapu ‘deed.’ However,
there are exceptions, i.e., where the intervening bilabial consonant doesn’t trigger rounding of the following high
vowel after a preceding non-round vowel; e.g. kemik ‘bone, and kapɯ ‘door.’
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1.3 Liquid Consonants in Turkish
Liquid consonants in Turkish exhibit variation according to the sound environment in which they
appear, and there have been vastly different accounts of how to deal with their properties and
distribution. The lateral liquid has been particularly problematic in this regard. While most
descriptions of Turkish assume that there are just two liquid phonemes – one lateral and one flap
– others, whether implicitly (Clements & Sezer 1982) or explicitly (Levi 2001), assume that
there is in fact a marginal contrast between two lateral liquid phonemes in the language.

Liquid sounds are of interest to this study because of two yet to be formalized alternations occur
in liquid environments. As introduced above, when liquids occur in syllable coda, they affect a
change in the quality of the non-high front vowels – /e/ and /ø/ – preceding them, causing these
vowels to alternate to their open counterparts, [ɛ] and [œ], respectively. In addition, there are
thirteen monosyllabic verb roots, twelve of which end in a liquid consonant, that irregularly
select a high vowel allomorph of the aorist suffix: /-Iɾ/. Understanding how liquid sounds pattern,
how they behave, and what distinctive features are associated with them may help us to better
understand both outcomes and may shed light on other outcomes in Turkish itself, and perhaps
elsewhere in Turkic languages.

1.3.1 Lateral Liquids
Before considering arguments for a marginal contrast between two lateral liquid phonemes, I
begin by discussing the more mainstream assumption of a single phoneme and its surface
realizations. There are two main phonetic variants of the lateral liquid in Turkish. As suggested
by Lees (1961) and Clements & Sezer (1982), the distribution of these variants is often
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oversimplified in descriptions of the language. One of these variants is the velarized lateral
approximant pronounced [ɫ], which is often called “dark l.” The other is a fronted, or
palatal(ized) lateral approximant, often called “clear l.” This phone is said to be pronounced
either as the palatal [ʎ] or the palatalized [lʲ], depending on the particular description, though it is
often transcribed simply as [l]. Adding complexity to the situation is that there is variation even
here concerning how the “dark” vs. “clear” are represented in descriptions of the language.
Indeed, some sources transcribe “dark l” without any diacritic and “clear l” otherwise (e.g., [lʲ]);
see various points of view in Clements & Sezer, 1982; Erguvanlı-Taylan 2015; Göksel &
Kerslake 2005; Levi 2001; Zimmer & Orgun 1999, among others. As summarized by Canalis &
Dikmen (2021), it is not certain whether palatal(ized) laterals have a primary or a secondary
palatal place in addition to their alveolar or velar primary place. For the sake of clarity, I will
transcribe both with a diacritic in this thesis to avoid any confusion: “dark l” [ɫ] and “clear l” [lʲ].
Orthographically, there is no distinction between the two.

While many accounts of Turkish phonology assume that the two laterals are allophones derived
from one phoneme, individual accounts differ as to which is best considered the underlier.
Generally speaking, dark [ɫ] occurs, whether in an onset or coda, in a syllable whose nucleus
contains a [+back] vowel; this includes [ɑ, o, u], and [ɯ]. The examples in (13) demonstrate
words containing dark [ɫ].

(13) Occurrence of dark [ɫ] with back vowels
a.

ɑɫ.kɯʃ

‘applause’

b.

koɫ

‘arm’
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c.

ɯ.ɫɯk

‘lukewarm’

d.

u.ɫu

‘almighty’

The other allophone, clear [lʲ], occurs elsewhere. It is found tautosyllabically with the front
vowels [i, y, e, ø] and with the open counterparts of the front non-high vowels [ɛ] and [œ], where
relevant. The examples in (14) demonstrate the occurrence of the clear [lʲ] alongside front
vowels.

(14) Occurrence of clear [lʲ] with front vowels
a.

ilʲ.tʃe

‘district’

b.

ylʲ.ke

‘country’

c.

elʲ.mɑ

‘apple’

d.

œlʲ.mek

'die-INF’

There are, however, some exceptions to this distribution wherein clear [lʲ] is seen to occur with
back vowels, such as with [ɑ] and [u], in words like [se.lʲɑm] ‘greeting’ and [ulʲ.vi:] ‘divine.’
These are generally not viewed as problematic, as they tend to be borrowings from other
languages, such as Arabic.

There are yet other exceptional instances where clear [lʲ] appears in an arguably unexpected
context. For example, Clements & Sezer (1982) state that word-initial lateral liquids are
predictably palatal in the Istanbul dialect of Turkish, such as, as in [lʲɑ.lʲe] ‘tulip.’ On this matter,
Yavaş & Topbaş (2004) report that Altaic languages, and Turkic subgroups being the strictest in
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this sense, are famous for their aversion to word-initial liquid sounds. They say that almost all
instances of liquid initial words in Turkish are borrowings from Persian, perhaps offering an
explanation for this particular exception.

When it comes to phonologically formalizing the two lateral liquids, the allophonic relationship
between them is typically, but not always, described relative to the feature [back], with clear [lʲ]
being [-back] and dark [ɫ] being [+back]. Levi (2001) instead assumes that clear [lʲ] is fronted,
with its frontness (i.e., palatalization) being due to a specification of [+coronal]. Myers &
Crowhurst (2006) notably assume that clear [lʲ] is derived from dark [ɫ] via an alternation of
[+back] → [-back] via a rule of “lateral fronting.” Potential shortcomings of such an assumption
will become clear in Chapter 2.
One of the motivations offered for treating clear [lʲ] as basic, and therefore assuming that Turkish
laterals are underlying [-back], is that they often contribute to exceptional fronting of vowels in
some suffixes. Of course, implicit in such an analysis is that dark [ɫ] is derived. 7

(15)

7

Fronting of suffix vowels in the presence of clear [lʲ]

a.

go.lʲ-y

‘score-ACC’

*golʲ-u

b.

solʲ-y

‘note G-ACC’

*solʲ-u

c.

ik.bɑ:lʲ-i

‘luck-ACC’

*ik.bɑ:lʲ-ɯ

d.

ɑh.vɑ:lʲ-i

‘conditions-ACC’

*ɑh.vɑ:lʲ-ɯ

There is another possible approach by Levi (2001), who assumes that laterals are underspecified for [back] in
general, and that they get their [back] feature via assimilation. She states that “it is possible for the lingual node,
regardless of whether [coronal] or [dorsal], to spread onto any available V-place node, including that for laterals.” In
exceptional examples, all of which are borrowed, the [-back] value is specified.
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As will be discussed in Chapter 2, an approach in which clear [lʲ] is basic and [-back] is helpful
to explain patterns of vowel alternations affecting non-high front vowels. Despite the relative
simplicity of their allophonic relationship, and with noted exceptions and differing featural
analyses aside, there are other complexities concerning the distribution of clear vs. dark laterals
that must be kept in mind. For example, the two laterals in Turkish notably contrast with one
another in some instances, and particularly in stem-final position: cf. [soɫ] ‘left’ and [solj]
‘musical note G’; [boɫ] ‘loose-fitted’ and [bolj] ‘cocktail’ (Clements & Sezer 1982). Recall that
following a back vowel, the lateral liquid selected is expected to be dark [ɫ]. Implicit in such
pairs is that there is at least a marginal contrast in these sounds in some word positions (i.e.,
stem-finally) in Turkish.

This extends to other consonants, such as palatalized stops, whose presence brings about
exceptional vowel harmony effects on some suffixes (see Clements & Sezer 1982; Canalis &
Dikmen 2021). For example, for some speakers, the palatalization effect is realized only in
suffixed forms, as in [sɑ.ɑt-i] ‘clock-ACC’ (*[sɑ.ɑt-ɯ], underlyingly /sɑ.ɑtj/), but it is
neutralized word-finally, in the same stem, as in [sɑ.ɑt] ‘clock.’ The assumption in such cases is
that palatalization is present underlyingly but neutralized in some environments. Thus, it is not
only for lateral liquids that proposals have been made for an underlying palatalization contrast, at
least in some word positions. 8

8

Canalis & Dikmen (2021) suggest that one could view palatalization of the stem-final stop in words like [saati] as
a possible result of allophonic palatalization, rather than being a manifestation of the underlying [-back] feature of
the palatal stop itself. As such, they contend that Clements & Sezer (1982) posit an underlying contrast in
palatalization that is never transparently realized on the surface, and thus a case of absolute neutralization (Kiparsky
1968/1982).
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A related but markedly different approach to Turkish liquids is entertained by Levi (2001) who
assumes that the language encodes a contrast between palatalized, clear [lʲ] and a what she refers
to as a “plain lateral,” which is assumed here to be the clear [lʲ]’s typical counterpart, dark [ɫ].
What is remarkable about Levi’s approach is that she assumes two sources of clear [lʲ]. With
featural details aside for the moment, one of these laterals is an underlying “opaque palatal
lateral,” which does not alternate. The other arises due to derived allophonic palatalization from
the “plain lateral.” Levi’s (2001) analysis, within the framework of Feature Geometry (Clements
1985) employs unary (rather than binary) features and stipulates that the former is associated
with the vocalic place feature [coronal]. Other works within this framework (e.g., Clements
1985) attribute other features to palatalized consonants, notably [+high].

It should be clear from the perspectives raised in the references cited above, but also from works
mentioned elsewhere in this thesis by Ito & Hankamer (1989) and Hankamer (2011, 2014) that
many scholars have posited a marginal contrast between two series of consonants, at least for
some consonants in stem-final position in Turkish, though each struggles to some extent with
how to justify it. I shall similarly propose that such a contrast exists, and will aim to improve
upon these earlier studies by presenting an initial acoustic analysis in support of such a
distinction.

1.3.2 Non-Lateral Alveolar Flap
Another liquid sound in Turkish is the non-lateral alveolar flap /ɾ/. In some descriptive studies
such as Kornfilt (1997) and Göksel & Kerslake (2005), it is referred to as alveolar tap. Compared
to what has been discussed concerning the lateral liquid, far less attention has been paid to this
sound. It is realized as three different allophones of a single phoneme. The voiced non-lateral
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alveolar tap [ɾ] occurs in intervocalic environments. The examples in (16) demonstrate the
occurrence of the non-lateral alveolar tap [ɾ].
(16) Intervocalic non-lateral alveolar tap [ɾ] in Turkish
a.

ɑ.ɾɑ

‘gap’

b.

ke.ɾe

‘times’

c.

sɯ.ɾɑ

‘queue’

When the alveolar flap is in word-initial and word-final position, it is pronounced with frication.
Kutlu’s (2018) acoustic analysis of liquid frication shows that /ɾ/ is also fricated before the high
vowel /i/. As mentioned above in section 1.3.1, Turkic languages are known for their aversion to
word-initial liquids. Therefore, all the instances given in (17) are borrowed words.

(17) Word-initial voiced fricated alveolar flap [ɾ̆ ] in Turkish
a.

ɾ̆ e.sim

‘picture’

b.

ɾ̆ ɑ.hɑt

‘comfortable’

c.

ɾ̆ ɛn.de

‘grater’

The voiceless alveolar flap [ɾ̥̌ ] is also pronounced with frication when it occurs in word-final
position. This is demonstrated by the examples in (18).
(18) Occurrence of the voiceless fricated alveolar flap [ɾ̥̌ ] word-finally in Turkish
a.

biɾ̥̌

‘one’

b.

dɑɾ̥̌

‘narrow’

c.

hɛɾ̥̌

‘every’
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Clements & Sezer (1982: 233) state that “in addition to these, an unpredictable palatal /ɾ/ has a
marginal occurrence in stem-final clusters”; they define the alveolar flap featurally as [+coronal,
+anterior, -labial, -high, +sonorant, +voiced, -strident]. Note that there is no discussion of [back]
for this sound, though the inclusion of [+coronal] implies “frontness.” For this thesis, given that
both liquids trigger similar alternations and have similar distributions, I assume they share
certain featural properties. I treat the alveolar flap [ɾ] as similar to the palatalized lateral [lʲ] since
they participate in the same in non-high vowel alternation and “irregular” aorist allomorphy: I
will assume both are underlyingly [-back] but differ in their specification for [lateral].

1.4 Nasal consonants
Although the focus of this thesis is primarily on liquid sounds, one must also recognize that nasal
sounds share certain parallels with the behavior of liquids. The non-high, non-back vowel
alternation occurs with sonorant consonants (nasals and liquids, but not glides) in coda position.9
In addition, one of the 13 irregular aorist verb stems has a stem-final nasal which selects /-Iɾ/.
Therefore, knowing the environments in which they occur and understanding how nasals behave
is beneficial to understanding how and why they might pattern with liquids in these ways.
There are three nasal sounds in Turkish which are the bilabial nasal [m], alveolar nasal [n], and
the velar nasal [ŋ]. The bilabial nasal [m] and alveolar nasal [n] are phonemic and contrastive,
whereas the velar nasal [ŋ] appears only allophonically before velar consonants.

J. Kornfilt (p.c.) indicates that work by Lees has also mentioned this alternation as “lowering,” stating that it takes
place before sonorants.
9

27

1.4.1 Bilabial Nasal
The bilabial nasal occurs word-initially and word-finally. It is phonemic, and it sometimes
assimilates to its alveolar counterpart [n] in informal styles, e.g., /ʃim.di/ → [ʃin.di] ‘now.’
Examples in (19) illustrate the occurrence of the bilabial nasal word-initially, word-finally, and
in onset and coda positions of word-medial syllables.

(19) Occurrence of the bilabial nasal
a.

me.lʲek

‘angel’

b.

o.muz

‘shoulder’

c.

kom.ʃu

‘neighbor’

d.

e.lʲ-im

‘my hand’

The bilabial nasal [m], when in coda position, also triggers the non-high front vowel alternation
along with the liquids. This may suggest that the bilabial nasal, similar to what I propose for
liquids, has a [-back] feature and accordingly triggers the alternation. A further investigation is
needed to substantiate what, if any, phonetic correlates of backness these consonants exhibit. At
least phonologically, they pattern with other [-back] sonorants. Such a possibility would align
with at least some approaches to feature theory. For example, Odden (2013: 58-59) considers
bilabial and alveolar nasals as [-back], while at least some velar consonants are [+back]: socalled “fronted” velars, however, are also treated as [-back].

1.4.2 Alveolar Nasal
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The alveolar nasal, like its bilabial counterpart, can also occur word-initially, word-finally, and
in the onset and coda positions of a syllable. The examples in (20) illustrate its occurrence.

(20) Occurrence of the alveolar nasal
a.

ne

‘what’

b.

in.dʒe

‘thin’

c.

kɑɾ.ne

‘ration card, report card’

d.

on

‘ten’

Similar to its bilabial counterpart [m], the alveolar nasal [n] also triggers the non-high front
vowel change. Thus, on the same logic introduced above, one might argue that the phonemic
nasals, i.e., bilabial nasal [m] and alveolar nasal [n], have [-back] features just like liquids, as
they also take part in non-high front vowel alternation. See section 2.2 and 2.3 for examples that
illustrate the non-high front vowel alternation.

1.4.3 Velar Nasal
In Turkish, the alveolar nasal regressively assimilates to the velar place of articulation before
another velar consonant. As such, it is an allophone, rather than being a phoneme. It is not
distinctive, and it is not represented in the orthographic system. Examples in (21) illustrate the
occurrence of the velar nasal before velar stops [k] and [g].

(21) Occurrence of the allophonic velar nasal
a.

sɑŋ.ki

‘as though’

b.

iŋ.gi.lʲiz.dʒe

‘English language’
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As should be clear from the discussion thus far, the properties of lateral liquids, both phonetic
and phonological, are a matter of considerable debate among specialists in Turkish linguistics. In
the remainder of this thesis, I aim to contribute to this ongoing discussion by considering two
phenomena that occur in the environment of liquid consonants. In Chapter 2, I present an
analysis of the non-high front vowel alternation preceding liquid consonants. It is argued, based
on standing assumptions that Turkish clear [lʲ] is [-back], and that these liquids and [-back]
vowels cannot co-occur in the same syllable rhyme. The result is dissimilation of features, but
one that has interesting consequences given the contrastive features encoded otherwise in the
language’s vowel system.

In Chapter 3, I present an acoustic study that at least preliminarily illustrates a compelling and
consistent effect whereby liquids in “irregular” verb stems yield backing and/or lowering of a
preceding vowel; the effect is seen in two vocalic contexts. I argue that this effect suggests the
presence of the vocalic feature [-high] associated with these liquids. Though one might expect
[high] to contribute to height, this feature in consonants is well-established as contributing to
place of articulation distinctions, namely between palatal and velars, with the latter being
[-high] and further “back” in acoustic space. With these observations in hand, I then turn to a
possible featural account of aorist allomorphy based once again on dissimilation.

In Chapter 3, the bearing that liquids and, in one exceptional instance [n], have on the seemingly
exceptional realization of the aorist suffix is then explored. The suffix is not mentioned by
Clements & Sezer (1982), but its behavior has been discussed in many works (Lees, 1961,
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Yavas, 1982, among others). Many possibilities have been offered to explain the appearance of
its /-Iɾ/ vs. /-Aɾ/ (but also /-ɾ/) suffixal allomorphs in monosyllabic stems, but most assume that
the appearance of the /-Iɾ/ variant in particular is purely an unpredictable exception. Drawing
inspiration from arguments in the literature, such as Levi (2001) and Ito & Hankamer (1989), I
propose a novel approach to the matter. Of note is that Ito & Hankamer similarly offer a
phonological explanation for these exceptions based on contrastive moraicity of stem-final
liquids. The analysis that I explore is instead based on features. I will argue that [-back] cannot
explain the aorist behavior, as has been proposed for other exceptional suffixes. Rather, I
propose that stem-final liquids contrast with one another in their specification for the feature
[high]. It is argued here, along the lines of Levi (2001), that a small set of stems exhibit an
underlying contrast in their liquids, with underlyingly [-high] liquids contributing to suffixal
vowel raising in the aorist. Palatalization on the liquids themselves is ultimately neutralized,
though the contrast is effectively displaced, being realized on the suffixal vowels.
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2. Interactions Between Liquids and Front non-High Vowels

In this chapter, I will be concerned with the behavior of non-high front vowels, particularly when
they co-occur with liquid sounds in the same syllable. As mentioned in Chapter 1, Turkish has
two non-high front vowels which are phonemically /e/ and /ø/ without disagreement. As
introduced above, rather than calling these “mid” vowels, as might be the case in phonetic
descriptions, they are called “non-high” based on the way that they pattern phonologically in the
language. Particularly, when it comes to their participation in vowel harmony, [e], [ɛ], and [ɑ]
pattern together, undergoing only backness harmony as [-high] vowels.

The non-back, non-high vowels /e/ and /ø/ have additional allophones, namely [ɛ] and [œ],10
respectively. The relationship between these pairs of vowels could be described along various
dimensions, but I will assume that their relationship is best discussed in terms of their [back]
features. I assume this for two main reasons. First, Turkish is well-known to encode only a twoway height distinction, between high and non-high vowels; such an analysis is foundational in
the rich literature on the language’s vowel harmony system. Second, and relatedly, most other
alternatives would require that Turkish utilize another dimension of surface featural contrast,
such as in Advanced Tongue Root (ATR) or its counterpart Retracted Tongue Root (RTR),
which might be another way to capture [e] vs. [ɛ] and [ø] vs. [œ], or the feature [low], which
would differentiate non-high vowels from low vowels. However, the challenge is that any

10

Göksel & Kerslake (2005) report three allophones: [e] being the closed ‘mid’ vowel, [ɛ] being its open
counterpart, and lastly [æ] being a low front vowel. They indicate that [æ] occurs before liquids and nasals, and that
[ɛ] occurs word-finally. In this thesis, only two variants are taken into consideration, namely [e] and [ɛ], because
from a quality perspective, the vowel that they describe as [æ] is treated here as [ɛ]. If an additional word-final
allophone is present at least for some speakers, it does not affect the analysis here. Given the qualities described by
Göksel & Kerslake, it may signal a word-final neutralization of sorts via phonetic centralization.
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additional feature would require a major reconfiguration of analyses of Turkish vowels. As such,
the approach that I propose here is arguably a better option to adopt in that it makes use of
existing features and properties of the language’s vocalic phonology. In support of this choice, I
will illustrate that both descriptively and formally, the distinction between these vowels is noncontrastive.

2.1 Behavior of non-high front vowels
Non-high front vowels in Turkish are underlyingly /e/ and /ø/, which are [-high], [-back], and
[±round] segments. Like all vowels in Turkish, they are short phonemically. They both occur
word-initially and word-finally; however, the instances where the round non-high front vowel /ø/
occurs word-finally are French borrowings. Whereas /e/ can occur in every syllable in a word,
the occurrence of /ø/ in non-initial syllables is rare. The examples in (1) illustrate the occurrence
of the closed non-high vowels.

(1) Occurrence of the closed non-high vowels
a.

ø.kyz

‘ox’

b.

bɑn.lʲi.jø

‘suburb’

c.

jø.ne.tim

‘administration’

d.

e.ʃik

‘threshold’

e.

i.lʲe

‘with’

f.

ge.mi

‘ship’

g.

e.ge.mɛn

‘hegemon’
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2.2 Open non-high front unrounded vowel
With this baseline established, discussion can now turn to alternations. Beginning with
alternations involving /e/, the vowel [ε] is an open, non-high, front, unrounded vowel, which
occurs only when there is a liquid or a nasal sound in its coda position in a syllable. The vowel
must be followed by the liquid or the nasal sound in the rhyme of the same syllable; if a liquid or
nasal occurs in the onset of a following syllable due, for example, to suffixation, no alternation
occurs. The examples in (2) illustrate the occurrence of the open, non-high, front unrounded
vowel with singleton liquid codas. The examples in (3) illustrate the occurrence of the open, nonhigh, front unrounded vowel preceding coda clusters whose first member is a liquid. The
examples in (4) illustrate the occurrence of the open, non-high, front unrounded vowel with
singleton nasal codas. The examples in (5) illustrate the occurrence of the open, non-high, front
unrounded vowel with coda clusters whose first member is a nasal.

(2) Open non-high front unrounded vowels with a liquid in coda position
a.

gɛlʲ

‘comeʽ

b.

tɛlʲ.kin

‘indoctrination’

c.

sɛɾ̥̌

‘head’

d.

ɛɾ.kɑn

‘method’

(3) Open non-high front unrounded vowels with a liquid in coda clusters
a.

tɛɾk

‘abandonment’

b.

mɛɾt

‘trustworthy’

c.

kɛlʲt

‘Celtic’

d.

tɛɾs

‘reverse’
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(4) Open non-high front unrounded vowel examples with nasals in the coda position
a.

bɛn

‘I’

b.

kɛn.di

‘self’

c.

kɛm

‘bad’

d.

yɛm

‘bait’

(5) Open non-high front unrounded vowel examples with nasals in the coda cluster
a.

kɛnt

‘town’

b.

prɛns

‘prince’

c.

ʃɛms

‘sun’

d.

gɛntʃ

‘young’

While this alternation is robust in Standard Istanbul Turkish, Göksel & Kerslake (2005: 11)
report variation elsewhere. That is, the front, non-high unrounded vowel /e/ may be pronounced
either as open or closed before [l], [m], and [n] in certain instances, and by certain speakers, due
to dialect variation across the country.

2.3 Open non-high front rounded vowel
The non-high, front, rounded vowel /ø/ also has two allophones. The vowel [œ], being an open,
non-high, front rounded vowel, occurs when there is a liquid or a nasal sound in coda position in
the same syllable, just as was the case with its unrounded counterpart [ɛ]. The occurrence of the
non-high front rounded vowel is less frequent compared to its unrounded counterpart because, as
discussed in section 1.2.3, non-high rounded vowels [o], [ø], and [œ] do not appear in a noninitial syllable (Lees, 1961). Examples in (6) illustrate the occurrence of the open, non-high,
front rounded vowel with singleton liquid codas. Examples in (7) illustrate the occurrence of the
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open, non-high, front rounded vowel in coda clusters whose first member is a liquid. Examples
in (8) illustrate the occurrence of the open, non-high, front rounded vowel with singleton nasal
codas.
(6) Open non-high front rounded vowels with a liquid in coda position
a.

kœɾ̥̌

‘blind’

b.

œɾ.ty

‘cover’

c.

tʃœlʲ

‘desert’

d

gœlʲ:ɛɾ̥̌

‘lakes’

(7) Open, non-high, front rounded vowel in coda clusters whose first member is a liquid
a.

œɾs

‘anvil’

b.

œltʃ

‘measure-IMP’

(8) Open non-high front unrounded vowel examples with nasals in the coda position
a.

gœm.lʲek

‘shirt’

b.

sœn.me

‘extinguish’

c.

jœn

‘direction’

There are no instances in which an open non-high rounded vowel occurs with a coda cluster
whose first member is a nasal. Note also that Turkish does not allow sonorants after liquids or
nasals in the coda position; therefore, it is only possible to find obstruents after a nasal or a liquid
sound in the coda cluster.
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The open non-high vowel alternation is not limited to occurring within stems. It equally applies
in both stems and suffixes. The open non-high vowel alternation occurs as a result of suffixation
by suffixes that end with liquids and nasals. This includes, for example, /-(I)m/ ‘1SG POSS’ and
/-l/ ‘CAUS,’ among others. Also note, as will be relevant in the next chapter, that in every
instance where the vowel in the plural suffix /-lAɾ/ and the aorist suffix /-Aɾ/ is [-back], the
suffix vowel is realized [ɛ] due to the open non-high vowel alternation. Examples in (9) illustrate
the open non-high vowel alternation in instances of suffixation.

(9) Open non-high vowel alternation by suffixation
a.

tyɾ.ki.je

‘Turkey’

tyɾ.ki.jɛ-m

‘Turkey-1SG.POSS’

b.

bø

‘boh’ (interj)

bœ-m

‘boh-1SG.POSS’

c.

jy.dʒe

‘supreme’

jy.dʒɛ-lʲ

‘become lofty’

It is crucial that the liquid or the nasal sound is in the coda position of the syllable and
immediately following the nucleus containing the non-high front vowel in order to be able to
affect the quality of the non-high front vowel. This has been shown in many instances above.
This dependency is made clear in certain instances of suffixation where the stem-final liquid or
nasal is syllabified into the onset of a syllable containing a vowel-initial suffix. In these
instances, the quality of the non-high front vowel remains “closed,” as otherwise expected of
these vowels. This alternation does not occur in all instances of suffixation, but as stated, only
with vowel-initial suffixes. This can be seen in a comparison of the examples in (10), where the
same stem is followed by the consonant-initial infinitival suffixes (left-hand column) vs. the
vowel-initial aorist suffix (right-hand column). Stem vowels are open in the former and closed in
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the latter, though of course the suffixal vowel of the aorist is always open when it is [-high] due
to the presence of the final liquid.

(10) Re-syllabification by aorist suffixation interacting with non-high vowel alternation
a.

gɛlʲ.-mek

‘to come’

ge.lʲ-iɾ̥̌

‘comes

b.

bœlʲ.-mek

‘to divide’

bø.lʲ-ɛɾ̥̌

‘divides’

c.

dɛlʲ.-mek

‘to drill’

de.lʲ-ɛɾ̥̌

‘drills’

d.

œɾ.-mek

‘to knit’

ø.ɾ-ɛɾ̥̌

‘knits’

e.

gɛɾ.-mek

‘to tighten’

ge.ɾ-ɛɾ̥̌

‘tightens’

As mentioned in the previous sections, the non-high front vowel and the liquids must be in the
same rhyme in order to interact. The examples in (11) illustrate the syllable structure where nonhigh front vowel alternation occurs with the liquids [ɾ] and [l] in the coda.

(11) Vowel quality change when a liquid sound is in the coda position

However, whenever suffixation takes the liquid sound from the coda position and places it into
the onset position of the following syllable, the non-high front vowel appears with its [-back]
feature and is representative of the proposed underlying form. Examples in (12) illustrate how
non-high vowel alternation interacts with syllabification.
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(12) Non-high vowel alternation interacting with syllabification

As can be seen in (12), and also in (10), a vowel initial suffix such as aorist, takes the liquid
sound from the coda position of the first syllable and places it into the onset position of the
following syllable. When the liquid and the non-high front vowel are not in the same rhyme, the
non-high vowel occurs as closed.

In this section, it has been shown that non-high front vowels alternate to their open counterparts
in predictable and easily definable contexts. The environment in which this occurs is before
liquid and nasal singleton codas and coda clusters beginning with these sounds. There are some

39
exceptions to the non-high front vowel alternation discussed in Section 2.4. A formal featural
analysis of these alternations will be proposed in Section 2.5.

2.4 Exceptions to the alternation
There are exceptions in which a liquid or a nasal sound does not trigger the non-high front vowel
alternation. These exceptions are considered independent of the fact that some native speakers of
Turkish may pronounce the non-high front vowels differently depending on their regional
dialect. The examples in (13) and (14) illustrate such exceptional cases where a liquid or a nasal
sound does not affect the quality of the non-high front vowels. Instances where the nasal sound
does not change the non-high front vowel are numerous compared to the liquid exceptions. This
implies that lateral liquids trigger the non-high front vowel alternation more often than nasal
sounds. Interestingly, there are no instances where the alveolar flap [ɾ] does not trigger the nonhigh front vowel alternation. The reason why the alveolar flap always triggers, the lateral liquid
mostly triggers, and nasals less frequently trigger the non-high front vowel alternation remains
unknown. A comparative study is needed to unravel the reasons behind it.

(13) Instances where the liquid sound does not affect a non-high front vowel.
a.

elʲ.lʲi

‘fifty’

*ɛlʲ.lʲi

b.

elʲ.mɑ

‘apple’

*ɛlʲ.mɑ

c.

elʲ

‘hand’

*ɛlʲ

d.

elʲ.mɑs

‘diamond’

*ɛlʲ.mɑs

e.

elʲ.bi.se

‘dress’

?ɛlʲ.bi.se
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The ill-formedness of the examples in the last column may be different for some speakers. Note
that some of the instances in (13), such as el.mɑ ‘apple,’ el.mɑs ‘diamond,’ and el.bi.se ‘dress’
are Arabic borrowings, while elli [el:i] ‘fifty’ includes liquid gemination. If we consider Arabic
borrowings being subject to loanword phonology and geminate liquids as ambisyllabic, this may
explain why the liquids in the coda do not trigger the non-high front vowel alternation. However,
el ‘hand’ is a peculiar example because it is neither a borrowing nor does it have a geminate
liquid. It may therefore be a true exception, or it may reveal something more substantive about a
requirement for certain vocalic feature specification to appear in a given word.

(14) Instances where the nasal sound does not affect a non-high front vowel.
a.

em.ɾe

(a male name)

*ɛm.ɾe

b.

en

‘most’

*ɛn

c.

em

‘suck’

*ɛm

d.

øn

‘front’

*œn

e.

em.lɑk

‘real estate’

*ɛm.lʲɑk

f.

tem.silʲ

‘representation’

*tɛm.silʲ

For the purpose of this study, nasal sounds that change the quality of the non-high front vowels
in Turkish will not be taken into account. Although the alternation triggered by the nasal sounds
are relevant to the non-high front vowel alternation, I focus only on liquids. This is because
liquids (especially /ɾ/) trigger the non-high front vowel most frequently, and twelve out of
thirteen monosyllabic verb roots that select the high type of the aorist end in a liquid sound. I
would preliminarily suggest that nasals also have some property that triggers the non-high front
vowel alternation and, accordingly, underspecification.
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2.5 Featural analysis of non-high front vowels and liquids
The quality of non-high front vowels is affected by context, and specifically by syllabification.
This is a simple case of allophony, but it has implications for foundational aspects of Turkish
phonology, namely the set of distinctive features upon which the language’s phonological
grammar is based. One issue concerns the trigger of the alternation: what characteristic of liquid
and nasal coda consonants in syllable codas brings about the requirement that non-high front
vowels alternate? A second issue is how to capture the alternation itself. Phonological rules act
upon and change features: what feature distinguishing “open” vs. “closed” non-high vowels is
affected by the allophonic rule?

There are some fairly radical and arguably ad hoc approaches one could make to address these
questions. One could posit a powerful prohibition or “constraint” in the language stipulating that
the vowels [e] and [ø] simply cannot occur in closed syllables before some sounds. Or, perhaps
one could try to argue for the emergence of an [ATR] distinction in the language. Another
possibility would be a realignment of the system to include another height feature like [low], but
this again would be a significant readjustment that would entail a major reconfiguration of
standing viewpoints on Turkish vocalic phonology. Each of these possible approaches has its
shortcomings, with some being rather more problematic than others. What is proposed below is a
novel approach and one that employs the same features and phonological oppositions longestablished for Turkish, but one that also admits limited instances of surface feature
underspecification as a “plan B” to avoid a disallowed phonotactic sequence.
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Underspecification of surface vowels is certainly not a new proposal (see, Keating, 1986).
Goldsmith (1987) argues that languages may make equipollent featural distinctions, with one of
the three featural values being ‘∅’ alongside typical binary (+/-) specifications. I will assume,
based on earlier proposals, that it is a reasonable possibility that the [back] feature of non-high
front vowels undergoes surface underspecification. By surface underspecification, I refer to the
appearance of a third [back] value, namely [∅back] that is phonetically intermediate between
[+back] and [-back] vowels. Notably, this differs from lexical underspecification, such as in
Turkish suffixes, whereby a vowel lacks a specification for a given feature and receives it by
spreading.

It was shown in Chapter 1 that a featural analysis within an Autosegmental Phonology
framework can account for both harmonic and disharmonic stems and suffixes in Turkish by
employing three features with binary +/- oppositions: [high], [round], and [back]. Implicit in
work on Turkish phonology, however, is that vowels may be underspecified at some level of
representation, namely underlyingly, but that they are populated by feature spreading as the
result of two vowel harmony processes. The task at hand is how best to motivate the non-high
front vowel alternation within this system. Any account of Turkish vowels employing features
should be able to account for the front non-high vowel alternation. These alternations are
challenging to account for within standard featural approaches to the language’s vocalic system.
For convenience, the proposed features for Turkish vowels are repeated here in (15).

(15)

Turkish Phonemic Vowel Inventory
[-back]
[-round]

[+back]
[+round]

[-round]

[+round]
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[+high]

i

y

ɯ

u

[-high]

e

ø

ɑ

o

Within the existing system, the e ~ ɛ and ø ~ œ alternation could not be due to [round]; this is the
very featural distinction that separates the two pairs of vowels from one another. A manipulation
of [back] would also be problematic, as it would transform the vowels to [ɑ/o]. Along the
dimension of height, manipulating [high] would cause an overlap with high vowels. With none
of these options available, one could look to another height feature like [low], or even [ATR],
but again, this would require a reconceptualization of Turkish vocalic phonology, particularly
when it comes to vowel harmony. I propose another option that instead makes use of the
language’s existing phonological architecture, and also appeals to underspecification, which is
itself already an established characteristic of the language’s vocalic phonology.

To arrive at a principled analysis, it is instructive to look at the conditions triggering the
alternation which, in this case, is the presence of coda liquids and nasals. As discussed above,
liquids have been described featurally in various ways, but their basic [-back] configuration
appears relevant to the matter at hand. Recall that [-back] is relevant here for front vowel
contexts involving “clear” [lj], as opposed to [+back], which would be the case with back vowels
and would involve “dark” [ɫ]. Also, the alveolar flap /ɾ/ can considered [-back]; some approaches
to feature theory assume that phones have incidental features, as is the case with bilabials and
alveolars being [-back] (Odden, 2013; 58-59). When a [-back] liquid is present in a syllable coda,
it affects the realization of non-high front vowels, which are also unquestionably [-back]. I
submit that the matter at hand is one of dissimilation; Turkish appears to have a phonotactic
constraint that disprefers (though does not always disallow) two [-back] segments in the same
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syllable rhyme. This dispreference is acted upon in the case of non-high vowels but high vowels
behave somewhat differently. The language indeed allows liquids to occur with [+high, -back]
vowels within the same rhyme, e.g., silʲ ‘wipe, erase.’ I will return to this matter below.

I will argue, in the case of non-high vowels that because the language appears to have no
reasonable options to remedy this issue within the existing binary system, the situation is avoided
otherwise, namely by feature loss and, accordingly, an alternation leading to surface featural
underspecification yielding [∅back].

With this proposal of underspecification in mind, a revised summary of the featural specification
of Turkish vowels is given in Table (16). As can be seen in (16), the [back] feature of open nonhigh front vowels is underspecified and represented as ‘∅.’ Again, I argue that this is due to the
[-back] feature of the liquids triggering the alternation from [-back] to [∅back]. Note that these
vowels are unique in that they are not lexical, i.e., they only surface as allophones of other vowel
phonemes. Therefore, the alternation is not structure-preserving. These vowels only occur with
liquids and nasals within the same rhyme. This approach successfully distinguishes open nonhigh front vowels from their closed counterparts. Closed non-high front vowels /e/ and /ø/
surface as [-back] and [±round], and their open counterparts [ɛ] and [œ] alternate becoming
underspecified in terms of backness on the surface though they are specified for height and
roundness, as otherwise expected.
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(16)

Ternary approach to Turkish vowel inventory
[high]

[back]

[round]

[i]

+

–

–

[y]

+

–

+

[ɯ]

+

+

–

[u]

+

+

+

[e]

–

–

–

[ø]

–

–

+

[ɛ]

–

∅

–

[œ]

–

∅

+

[ɑ]

–

+

–

[o]

–

+

+

Worth mentioning is that the open non-high front vowel alternation has no effect on vowel
harmony, particularly on backness harmony. Suffixal vowels following an alternating stem still
assimilate to [-back] even though the [back] feature of the open vowels are underspecified and
[∅back], e.g., gœl.-de ‘lake-DAT,’ *gœl.-dɑ. It can be argued that feature spreading happens
before the feature underspecification, therefore, it does not interfere with backness harmony.
This also does not create any issues for the [+back] liquid [ɫ], which is allophonic and only
selected after [+back] vowels anyway e.g., dɑɫ.-dɑ ‘branch-DAT.’

One potential concern raised by this analysis might be that some high front vowels are also
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[-back] and therefore might be expected to be susceptible to dissimilation of this feature in the
presence of liquid codas, leading to underspecification as well. This concern can be set aside,
however, by stipulating that the dissimilation is blocked by a [+high] feature specification in
high vowels. It may be that the configuration of [+high, ∅back] is somehow ruled out as an
impossible configuration in the language given the fact that so-called “grounded constraints”
(Archangeli & Pulleyblank, 1994) that are active in some languages disallow lax high vowels
(and also tense low vowels). This is based on the assumption that [ɪ], on comparison to the [e] ~
[ɛ] alternation seen in non-high vowels. Another possibility that may preclude such an
alternation, however, is that although there is natural gradience of [e], [ɛ], and [a] in backness, a
progression from [-back] to [+back] for [+high] vowels would overlap in vowel space with two
other vowels namely, [y] and [ɯ]. (17) motivates the phonetic outcome of the non-high, nonback vowel alternation takes place Turkish vowel space.

(17)

Turkish vowel space and the non-high, non-back vowel alternation
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With the expectation stated in Goldsmith (1987) that vowels with equipollent feature values
exhibit two phonetic endpoints and an intermediate for the “zero” specified vowel. (18)
illustrates the natural gradience of non-high vowels in Turkish.
(18)

Natural gradience of non-high vowels in Turkish.

To summarize my proposal based on the arguments presented thus far, the figures in (18) and
(19) offer a visual representation of the proposed segments and their features involved in the
non-high front vowel alternation. Figure (19) illustrates the claim that when [-back] liquids in
Turkish are within the syllable rhyme alongside [-high, -back] vowels, they alternate to [∅back].
Figure (20) illustrates non-alternation when the liquid appears in an adjacent syllable onset,
which occurs, for example, as the result of suffixation by a vowel-initial suffix.
(19)

[back] feature change of the non-high front vowels in a syllable structure.
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(20)

Non-alternation in suffixed contexts

As suggested above, there are a variety of different featural ways that one might propose to
capture the presence of open non-high front vowels in Turkish and to differentiate them
featurally from their closed counterparts; however, each of these ways has its own shortcomings
which have implications for the overall approach to Turkish vowel phonology. These ways
include introducing the fourth vowel feature such as [low] or [ATR], or even opting for features
associated with a subsidiary height distinction like [open] and [closed]. Another matter to
consider is whether the systems could or should be modeled with binary, privative, or even
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equipollent featural oppositions, or some combination of these. Any choice made comes with
certain analytical and theoretical consequences.

Introducing a fourth feature into the Turkish vowel system, either [low] or [ATR], within the
already existing three-way ([high], [back], and [round]) feature system would have consequences
for rich literature on Turkish phonology is predicated upon these features and their behavior.
Using [ATR], which is mainly employed to distinguish tense and lax vowels, would not be
intuitive because Turkish does not have a tense vs. lax distinction elsewhere in its vocalic
phonology. If one were to admit [ATR] it would be used only to distinguish the non-high, front
vowels [e] and [ø] from their [-ATR] counterparts, namely [ɛ] and [œ]. Other vowels, namely
[+back, -high] vowels, would have no such counterparts.

Introducing the feature [low] might seem a better option than [ATR] since it is also compatible
with other vowels. The high vowels would be [+high, -low, ± back], the non-high vowels would
be [-high, -low, ± back], and the low vowel /ɑ/ would be [-high, +low, +back]. Importantly, the
open non-high vowels could be specified [-high, +low, -back]. However, this might be seen as
problematic for vowel harmony because harmonic pairs of vowels would accordingly pattern
together even though they differ on more than one dimension. For example, the vowels [e] and
[ɑ] in Turkish pattern as [-high] in vowel harmony and they are harmonic pairs for backness
harmony, relative to the feature [back]; e.g., the plural suffix /-lAɾ/ can surface as [-lɑɾ] or [-lɛɾ]
depending on the [back] feature of the previous vowel. Within the already existing system, since
they are both [-high], they only differ in their [back] features. However, if we were to invoke the
feature [low], the vowels would then differ in two features, namely [low] and [back], e.g., [e]
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would be [-high, -low, -back, -round], and [ɑ] would be [-high, +low, +back, -round]. One
possibility that would not necessarily conflict with vowel harmony would be to propose that
[low] is emergent and inserted late, after the vowel harmony has applied to dissimilate the open
vs. closed non-high front vowels. However, doing so might be seen as phonologically more
costly than the proposed solution of the surface underspecification.

Another approach would be to distinguish open non-high vowels from their closed counterparts
using alternative features, such as [open] and [closed]. Doing so, however, would fare no better,
as [closed] essentially equates to [high], while [open] equates with [low].

Thus far, I have discussed how liquids and their associated distinctive features influence nonhigh front vowel alternations. Considering the effects of liquids in non-high vowel alternations,
and the fact that twelve out of thirteen irregular monosyllabic verb roots that select the high type
of the aorist end in a liquid consonant, one may ask, what bearing, if at all, do the liquid sounds
have on the irregular aorist selection? What distinctive features may be involved? Are there two
types of liquids that are contrastive despite being neutralized on the surface? Potential answers to
these questions are explored in the next chapter.
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3. The Turkish Aorist
The aorist in Turkish is a grammatical context that denotes present tense, habitual actions, and
events that happen generally. Yavaş (1979) claims that the aorist in Turkish denotes aspect and
mood, more so than it denotes tense.

The aorist is encoded morphologically in the language via a suffix, and it attaches to verb stems.
The affirmative and negative forms of the aorist are distinct from one another morphologically.
The focus in this thesis is on the affirmative aorist and its allomorphy. The alternations of
interest potentially involving liquids are not found in the negative. As will be shown below, there
are several allomorphs of the aorist suffix whose realizations have been the subject of much
debate in the literature (Lees, 1961; Ito & Hankamer, 1989; Hankamer, 2011; Nakipoğlu &
Michon, 2020; and others).

Before discussing aorist allomorphy, I begin with discussing the function of the aorist. I do so to
situate its use and appearance in the language. Sentences (1) and (2) illustrate the use of the
aorist in habitual and factual contexts. Based on the senses entailed, it seems safe to say that the
Turkish aorist denotes present tense (Underhill, 1976; Kornfilt, 1997; Göksel & Kerslake, 2005).
On the other hand, due to its durative connotations, the aorist can also indicate future tense, and
this particular use is quite common in colloquial Turkish.

(1)
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Her

sabah

kahvaltı

ed-er-im.

every

morning

breakfast

AUX-AOR-1SG

‘I have breakfast every morning.’

(2)
İki

kere

iki

dört

ed-er.

two

times

two

four

make-AOR

‘Two times two equals four.’

In sentence (3), the future connotation of the sentence is both given using the time adverbial
sonra and Turkish aorist marker.

(3)
Bu

kitap-lar-ı

sonra

oku-r-um.

These

book-PL-ACC

later

read-AOR-1SG

‘I will read these books later.
Another connotation of the Turkish aorist is its probabilistic modality indicating potentiality,
which is possible when it occurs alongside the suffix /-Abil/. Sentence (4) illustrates the
potential modality of the Turkish aorist along with the suffix /-Abil/.

(4)
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Bu

saat-ten

sonra

her

şey-i

yap-ar-∅.

this

hour-ABL

after

every

thing

do-AOR-3SG

Bu

saat-ten

sonra

her

şey-i

yap-abil-ir-∅

this

hour-ABL

after

every

thing-ACC

do-MOD-AOR-3SG

Lit. ‘S/he can do everything after this hour.’

3.1 Basic forms of the Aorist suffix
The basic form of the Turkish aorist exhibits predictable variation in most instances, with the
allomorph selected depending on the shape of the verb stem: monosyllabic vs. polysyllabic,
inflected vs. uninflected. The exception to this, however, pertains to a handful of monosyllabic
stems that irregularly select an unexpected form of the suffix. In this thesis, I assume that there
are two main allomorphs of the affirmative aorist suffix – /-Iɾ/, and /-Aɾ/ – that occur in different
phonological environments.11 They, as indicated by archiphoneme notation, have more than one
surface realization due to vowel harmony. Though the appearance of these allomorphs is
morphophonologically determined, most scholars consider them to be only partially predictable.
As stated, this is due to the presence of exceptional forms selected by a small set of monosyllabic
verb stems. These will be discussed in detail below.

Both word size and syllable shape play a role in determining which form of the Turkish aorist
suffix will be selected by a given verb stem. One allomorph of the Turkish aorist that is chosen if
the verb stem is monosyllabic is /-Aɾ/. The archiphoneme ‘A’ in this representation indicates that

11

In some works, such as Ito & Hankamer (1989), the underlying forms are assumed to be /-ɾ/ and /-Aɾ/, but there
are others, such as Nakipoğlu & Michon (2020), who consider the underlying forms of the Turkish aorist to be /-Iɾ/
and /-Aɾ/.
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this suffix selects one of two non-high vowels [ɛ] and [ɑ], the difference between them being due
to back vowel harmony. The former is chosen in [-back] contexts, while the latter is selected in
[+back] contexts. Note that in [-back] contexts, the open version of the non-high front vowel is
chosen, as it occurs before the liquid [ɾ] in coda position. Recall from Chapter 2 that non-high
front vowels alternate from closed to open – /e/ → [ɛ] and /ø/ → [œ] – in this environment. As
such, the aorist /-Aɾ/ is realized as [-ɛɾ̥̌ ] after a syllable with a non-back vowel, because the suffix
has a liquid sound in the coda position. As mentioned in Section 1.2.3, non-high vowels do not
undergo rounding harmony in the suffixal vowels, and therefore, there are no *[-oɾ] or *[-øɾ]
realizations of the /-Aɾ/ suffix. The examples in (5) illustrate the occurrence of the /-Aɾ/ type of
the aorist.
(5) Occurrence of the /-Aɾ/ aorist suffix.
a.

gylʲ-ɛɾ̥̌

‘laughs’

*gylʲ-yɾ̥̌

b.

tut-ɑɾ̥̌

‘holds’

*tut-uɾ̥̌

While the selection of /-Ar/ applies to the vast majority of monosyllabic verb stems, there are
exceptions to this outcome discussed below.

Another form of the aorist suffix is chosen without exception if the verb stem is polysyllabic.
This form is /-Iɾ/. Once again, the archiphoneme ‘I’ in this representation indicates that this
suffix appears as one of four high vowels, [i, y, ɯ, u], the choice of which depends on both back
and rounding vowel harmony. The examples in (6) illustrates the occurrence of the /-Iɾ/ types of
the aorist suffix in polysyllabic stems.
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(6) Occurrence of the /-Iɾ/ aorist suffix with the derived stems
a.

gy.lʲ-y.n-yɾ̥̌
laugh-PASS-AOR

‘be laughed’

*gylʲ-yn-ɛɾ̥̌

b.

tu.t-u.ɫ-uɾ̥̌
hold-PASS-AOR

‘be held’

*tut-uɫ-ɑɾ̥̌

c.

ye.-n-iɾ̥̌
eat-PASS-AOR

‘be eaten’

*ye.-n-ɛɾ̥̌

d.

de.-n-iɾ̥̌
say-PASS-AOR

‘be said’

*de.-n-ɛɾ̥̌

In (6), /-Iɾ/ selection is due to the derivation of the root with the passive marker /-n/ and /-l/.12 A
third form of the Turkish aorist suffix – [-ɾ] – is selected if the verb stem ends in a vowel.
However, there is a debate concerning whether /-ɾ/ is underlying or not. Ito & Hankamer (1989)
claim that /-ɾ/ is one of two underlying forms of the aorist suffix, along with /-Aɾ/. Furthermore,
they account for [-Iɾ] forms by arguing for epenthetic high vowel insertion whenever /-ɾ/ is
attached to a consonant final stem, e.g., /ye+n+r/ → [ye.-n-ir] ‘is eaten.’ In many descriptive
studies (Underhill, 1976; Kornfilt, 1997; Göksel & Kerslake, 2005), the claim is that there are
three allomorphs of the Turkish aorist, namely /-ɾ/, /-Aɾ/, and /-Iɾ/, and that the suffix vowel is
deleted following vowel-final stems in order to avoid vowel hiatus. The variant [-ɾ] can appear
after any vowel, with the obvious exception of [o] and [ø], which can occur only in a word’s first
syllable (with few exceptions in borrowed words such as [o.to.mo.bil] ‘automobile’ and, [pi.lot]
‘pilot’). The examples in (7) illustrate the occurrence of the [-ɾ] aorist suffix.
(7) Occurrence of the [-ɾ] aorist suffix with vowel ending stems
12

Like the aorist suffix, the passive suffix has two allomorphs in Turkish namely, /-l/ and /-n/. After vowel final
stems and stems ending in /l/, the /-n/ variant occurs. Elsewhere, /-l/ occurs.
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a.

jy.ɾy

‘walk’

jy.ɾy-ɾ̥̌

‘walks’

b.

de

‘say’

dɛ-ɾ̥̌

‘says’

c.

tɑ.ɾɑ

‘scan’

tɑ.ɾɑ-ɾ̥̌

‘scans’

d.

ɯ.ɫɯ

‘become tepid’

ɯ.ɫɯ-ɾ̥̌

‘becomes tepid’

e.

u.ɫu

‘howl’

u.ɫu-ɾ̥̌

‘howls’

f.

e.ɾi

‘melt’

e.ɾi-ɾ̥̌

‘melts’

Thus far, we have seen the basic forms and distribution of the aorist. In the next section, my
focus turns to the aorist suffix selected in irregular monosyllabic stems. There are different
approaches in the literature that attempt to provide a coherent account of the
morphophonological behavior of the aorist allomorphy, as previewed in Section 3.3. Approaches
either appeal strictly to exceptionality, or they must posit some lexical phonological distinction
between the stems, or at least the stem-final consonant, based either on moraicity or some other
characteristic. However, there has been little evidence presented to support these claims
empirically. Later in this chapter, I propose a novel phonological account of this irregularity.

3.2 Irregular monosyllabic stems with the aorist suffix
In addition to the regular and predictable outcomes of aorist suffix selection discussed above in
Section 3.1, there are thirteen monosyllabic verb roots that select the /-Iɾ/ type of aorist. These
exceptional outcomes have been widely discussed in the literature, and as seen below, several
possibilities have been entertained to explain their appearance. To begin, (9) illustrates
‘irregular’ aorist selection in monosyllabic verb roots.
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(8) /-Iɾ/ selecting monosyllabic roots
a.

ɑɫ

‘take’

ɑ.ɫ-ɯɾ̥̌

‘takes’

b.

bilʲ

‘know’

bi.lʲ-iɾ̥̌

'knows'

c.

buɫ

‘find’

bu.ɫ-uɾ̥̌

‘finds’

d.

duɾ̥̌

‘stop’

du.ɾ -uɾ̥̌

‘stops’

e.

gɛlʲ

‘come’

ge.lʲ-iɾ̥̌

‘comes’

f.

gœɾ̥̌

‘see’

gø.ɾ-yɾ̥̌

‘sees’

g.

kɑɫ

‘stay’

kɑ.ɫ-ɯɾ̥̌

‘stays’

h.

oɫ

‘happen’

o.ɫ-uɾ̥̌

‘happens’

i.

œlʲ

‘die’

ø.lʲ-yɾ̥̌

‘dies’

j.

sɑn

‘think’

sɑ.n-ɯɾ̥̌

‘thinks’

k.

vɑɾ̥̌

‘arrive’

vɑ.ɾ-ɯɾ̥̌

‘arrives’

l.

vɛɾ̥̌

‘give’

ve.ɾ-iɾ̥̌

‘gives’

m.

vuɾ̥̌

‘hit’

vu.ɾ-uɾ̥̌

‘hits’

As seen in (9), all the examples given select the /-Iɾ/ suffix even though they are monosyllabic.
Note that, in all instances, the verb stems end in a sonorant consonant, either l, ɾ, or n. As
discussed in Chapter 2, I have proposed that the [back] feature of the liquids dissimilates the
[back] feature of the front non-high vowels [e] and [ø]. Similarly here, I will explore whether a
reasonable a phonological explanation can be offered for irregular aorist selection. The question
is whether and how the vocalic feature of the liquids (along with one nasal exception) condition
the “irregular” allomorphy in /-Iɾ/-selecting verb roots. As we have seen, liquids regularly affect
vocalic alternations elsewhere, however, it seems that in aorist selection, liquids only affect the
vocalic alternations in only twelve monosyllabic verb roots while other monosyllabic roots select
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the /-Aɾ/ suffix, even though they end in liquid consonants. I will argue based on acoustic data
that the liquids in monosyllabic roots that select the /-Iɾ/ type of the aorist may be featurally
different than the /-Aɾ/-selecting ones.

There have been many studies of the aorist suffix in the Turkish language, but these rarely go
beyond defining the aorist suffix, introducing the sound environment in which the suffix
manifests itself, and giving examples. When it comes to exploring potential explanations for
their irregular behavior, some scholars have left the outcomes to the lexicon, positing that the
irregular allomorphy is lexically listed. Others, like Ito & Hankamer (1989), however, have
sought a phonological explanation for their presence, given shared properties of the verbs
selecting them. Still others like Nakipoglu & Michon (2020) have instead taken a statistical
approach, seeking the underlying form of the aorist through token and type frequency based
morphological and acquisitional explanations. In this thesis, new data have been collected in
hopes of shedding further light on these irregular alternations. Based on these data and their
interpretation, I propose a novel phonological account for this ‘irregular’ selection of aorist
suffix that draws inspiration from Ito & Hankamer, but also other work on Turkish phonology.

In order to begin to explain irregular allomorphy in the Turkish aorist suffix, for some verb roots,
we must first motivate the suffix’s basic form. After doing so, we can begin to explore
motivations for instances of irregularity, which I argue based on new, albeit preliminary data that
have been collected, may have a morphophonological component to them. What I intend to
explore is whether similar principles involved in the non-high front vowel alternation discussed
in the previous chapter have a role to play in the irregular aorist phenomena.
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To begin, reference works like Kornfilt (1997) recognize and highlight the complex nature of the
Turkish aorist marker. Kornfilt suggests that the underlying form of the aorist in monosyllabic
words is /-Aɾ/. The high vowel counterpart of the aorist, which is /-Iɾ/, is attached to polysyllabic
verb roots. She points out the puzzling matter that monosyllabic verb roots that have CV
structure also select the /-Iɾ/ type of aorist when they are attached the passive marker /-n/: cf. den ‘be said’ and de.niɾ ‘it is said.’ These examples, as such, would be counterexamples to a purely
syllable count metric for allomorph selection. The examples in (9) illustrate passive and middle
verb stems that selects the /-Iɾ/ type of aorist suffix.
(9) Passive and middle verb stems that selects the /-Iɾ/ type of aorist suffix.
a.

je-n
eat-PASS

‘be eaten’

je-n-iɾ̥̌
eat-PASS-AOR

‘it is eaten’

b.

de-n
say-PASS

‘be said’

de-n-iɾ̥̌ sayPASS-AOR

‘it is said’

c.

jen

‘beat’

je.n-ɛɾ̥̌

‘beats, is
victorious’

These data show that if aorist allomorphy is morphophonological in nature, it cannot simply be
based on syllable count. One possibility might be to revise our approach and say that the /-Aɾ/
type of aorist is attached to verb roots, and the /-Iɾ/ type of aorist is attached to the inflected verb
stems. (10) illustrates the conditions of the aorist allomorphy.

(10)
(a) monosyllabic verb roots take /-Aɾ/ except for thirteen monosyllabic verb
roots
(b) Inflected and polysyllabic verb stems take /-Iɾ/

60

This analysis of the Turkish aorist marker explains the aorist selection of each verb stem/root,
but it still does not address the thirteen monosyllabic verb roots that select the /-Iɾ/ form of the
Turkish aorist. Furthermore, this approach must appeal to morphological constituency and
phonology, but still must contend with exceptionality within the lexicon.

One attempt to explain irregular allomorph selection in the Turkish aorist comes from Nakipoğlu
& Michon (2020). They take token and type frequency into account in determining the
underlying form of the Turkish aorist and in explaining the acquisition of the regular and
irregular selection of the morpheme. In their study, they utilize the BOUN corpus which is a
web-based corpus that includes 1.3 million word-forms (Sak, Güngör, & Saraçlar, 2008). The
table in (11) illustrates the type and token frequency of the different forms of Turkish aorist in
monosyllabic roots.

(11)

(Nakipoglu & Michon, 2020: 5)
According to the findings they provide, the -Aɾ type of the Turkish aorist has a higher frequency
than the -Iɾ type in monosyllabic verb roots.

61
Further in their study, they treat the -ɾ form of the aorist that attaches to vowel ending stems as
either -Aɾ type or -Iɾ type, depending on the last vowel of the stem, as can be seen in (12). “For a
more comprehensive frequency count, though, for the purposes of this study, the non-high
vowel-ending verbs, when attached the -ɾ affix, are treated as -Aɾ exemplars (e.g., atla-r ‘jumps,’
yakala-r ‘catches’), and high-vowel ending ones are treated as -Iɾ exemplars (e.g., uyu-r ‘sleeps,’
üşü-r ‘feel cold’), which total gives 695 -Aɾ types and only 51 -Iɾ types” (Nakipoglu & Michon,
2020 p. 5). The table in (12) illustrates the data and token frequency of vowel ending stems.

(12)

(Nakipoglu & Michon, 2020: 6)

This result shows that the token frequency of the -Aɾ aorist is ten times more than the frequency
of the -Iɾ type in vowel-ending verbs. In their study, Nakipoglu & Michon analyze the verbs
yakala- ‘catch,’ incele- ‘analyze’ as yakal- and incel-, respectively, because they state that
“sorting out vowel-ending verbs in the way we have done in this paper is crucial for obtaining
the complete picture regarding -Iɾ and -Aɾ counts in the language” (Nakipoglu & Michon, 2020
p. 6).
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Based on the redefinition of the -ɾ form, they report the total of the /-Aɾ/ and /-Iɾ/ counts.
According to their findings, the -Iɾ type of the aorist is more frequent than its -Aɾ counterpart.
(13) illustrates the total -Aɾ and -Iɾ counts.

(13)

(Nakipoglu & Michon, 2020: 7)

Even though Nakipoglu & Michon’s (2020) aim is not to provide a phonological account on the
underlying form aorist and irregular allomorph selection in the Turkish aorist, they report that
type and token frequency distribution suggests that the /-Iɾ/ form is basic, based on its wider
distribution. The result of their study points out more errors with monosyllabic verb roots than
polysyllabic verb roots and more errors with sonorant-ending monosyllabic verb roots. They
later state that this irregular allomorphy “cannot be blind to phonology at the outset,” (p. 23)
indicating that phonology may play an important role explaining the irregular aorist selection.

Ito & Hankamer (1989), on the other hand, offer a phonological approach to the Turkish aorist.
Their approach to aorist allomorphy does not appeal to the monosyllabic/polysyllabic distinction,
but rather, they provide an explanation that is predicated on a word-size constraint. They claim
that the allomorphs of the aorist are underlyingly /-ɾ/ and /-Aɾ/, rather than /-Iɾ/ and
/-Aɾ/, with /-Aɾ/ attaching to monomoraic roots, and /-ɾ/ attaching elsewhere. The evidence
provided for this assumption comes from the quality of epenthetic vowels in Turkish when
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syllable structure requires insertion of such vowels. The basic epenthetic vowel in Turkish is a
high vowel represented as /-I/, and it undergoes backness and rounding harmony (Hankamer,
2011).

To explain this apparent irregularity phonologically, Ito & Hankamer (1989) present a prosodic
approach to Turkish aorist allomorph selection, whereby a word should be composed of two
moras. In general, they consider final consonants to be extraprosodic (non-moraic) and therefore,
that monosyllabic CVµC roots are monomoraic. Based on this assumption, /-Aɾ/ is attached to
monomoraic roots, and /-ɾ/ is attached to the full (i.e., bimoraic) prosodic words, with an
epenthetic vowel inserted where necessary for phonotactic reasons. Attaching the /-ɾ/ suffix to
monomoraic monosyllabic roots would still result in monomoraic stems and therefore violate the
word-size constraint. However, in order to account for the behavior of irregular-selecting stemfinal liquids in monosyllabic stems, they posit that these liquids are underlyingly moraic. As
such, the CVµLµ stems select /-ɾ/, but an epenthetic vowel must be inserted for phonotactic
reasons. Ito & Hankamer’s approach stipulates that aorist allomorphy is predictable, but it
requires two phonemic types of liquids. An outstanding issue is that one cannot necessarily
effectively measure moraicity in order to substantiate this approach.

As these works suggest, it is a challenging task to explain the irregular behavior of the aorist
suffix in Turkish. Even in the literature, there is no comprehensive analyses of why only thirteen
monosyllabic verb roots select the high counterpart of the aorist, namely /-Iɾ/. No previous
analyses of the irregular behavior of the aorist suffix that I have encountered provides a featural
approach to what environment conditions the irregular aorist selection and why this alternation
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occurs. Therefore, I will explore a new approach that accounts for the aorist irregularity in terms
of distinctive features. To do so, we must ask the following questions: What evidence, if any, can
we find that feature(s) of liquid sounds are involved in irregular aorist selection? Are there any
acoustic differences between irregular and regular liquid sounds and the adjacent vowels that
might help to substantiate such a featural account?

3.3 An acoustic exploration into liquids and preceding vowels
If there is a phonological, and more specifically, a featural explanation, for the behavior of the
Turkish aorist’s irregular behavior, one would reasonably expect to find motivation for this in the
physical production of associated sounds, namely in the regular-selecting vs. irregular-selecting
liquids at the end of verb stems. Based on what is reported in the literature, however, there is
little evidence to suggest that this is true, at least overtly. In fact, Canalis & Dikmen (2021)
specifically mention earlier work by Clements & Sezer (1982) wherein it is claimed that there is
no acoustic distinction between these liquids, despite their purportedly different phonological
behavior. As such, they are assumed to trigger effects of displaced contrast, namely on certain
suffixes, despite they themselves being neutralized for the triggering property.

To first confirm their properties, the first step of acoustic analysis presented below is to look at
the formant values of liquids. We do so to see whether or not there is an acoustic difference
between the regular and irregular liquids in monosyllabic verb roots (despite evidence stating
otherwise in the literature), and importantly, one that might shed light onto why the high vowel
aorist suffix is selected after some liquids and not others. The liquids measured are in contexts
not preceding the aorist, as one can readily expect that the aorist’s vowel might introduce its own
acoustic effects that might complicate or even confound the properties of the liquids. In
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anticipation that the acoustic properties of the liquids might not be revelatory, we also took
measurement of vowels preceding regular-selecting vs. irregular-selecting liquids. The
hypothesis, in doing so, is that acoustic effects on these vowels may be attributable, at least in
part, to the different liquids, though one can also perhaps anticipate some effect of a preceding
consonant. Despite this, particularly by measuring (C)VL words, one might reasonably expect a
closer effect between the nucleus and coda within the syllable rhyme, than between the onset and
nucleus, given that they are presumed not to form a syllable sub-constituent. Of course, any
study of the irregular-selecting stems in Turkish is hindered by the very fact that there are only a
few stems that one can target, and within these, there are only a subset of stems for which one
can make a direct comparison.

With these limitations of the data set in mind, and as shown below, the focus of this vocalic
study is on (C)[ɑ]L and (C)[u]R sequences. Here, L stands for both lateral and rhotic liquids,
while R stands for just rhotic liquids. The C in parentheses is representative of the fact that there
are stems that are vowel-initial. We expect that the (C)[ɑ]L context will be more revealing, as it
is representative of more word shapes. The latter (C)[u]R context is included as a “sanity check”
for any effects witnessed in the former. Reasons preventing us at the present time from extending
these measurements to other vowels are discussed below.

It is of particular importance to explore any F1 and F2 effects of our liquids and the preceding
vowels because those values might be reasonably expected to correspond to [high] and [back]
features, which are well known to be associated with sonorant consonants. In order to analyze
the formant values of the irregular and regular, data were collected from two native speakers of

66
Turkish (UZ and GB); UZ’s productions are my own, and GB’s are that of my graduate student
colleague and used in this thesis with his permission. The data include irregular verb roots and
their regular minimal pairs. Twelve irregular aorist selection monosyllabic verb roots and their
regular aorist selecting minimal pairs (except buɫ, which does not have a minimal pair) were
repeated three times each, which in turn, provided us 69 tokens per speaker and 138 tokens in
total. In some instances, tokens were not included in calculation of averages and other
measurements if clear formants for F1 and F2 could not be identified. Upon removing these
tokens, we have a total 120 of tokens.

Voice recordings were taken in a quiet room on the Syracuse University campus using a
MacBook Pro computer. Files were processed and text-gridded in PRAAT 6.2, identifying
relevant vowels and consonants. Formants for vowels and for liquids were extracted by a script
which measured F1/F2 at the midpoint of each segment. Outliers were checked by hand, with
adjustments most often being necessary in disambiguating formants for high back vowels, where
they are very close to one another. Given that Turkish rhotics are fricated in codas,
measurements were taken by hand just prior to the onset of frication. F1 and F2 values were
plotted in the NORM Vowel Normalization Suite (http://lingtools.uoregon.edu/norm/norm1.php)
using Lobanov normalization. Plots presented below represent “true” (non-X/Y axis-fitted)
ellipses at one standard deviation and midpoints represented.

As will be seen below, liquid sounds are grouped along different dimensions such as irregular vs.
regular, lateral vs. rhotic, and dark vs. clear, in the case of lateral liquids. The preceding vowels
are only grouped as irregular vs. regular, which is indicative of the liquid that they appear before.
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The abbreviations are used to group contrasting pairs. Table (14) illustrates the abbreviations
used in the acoustic analysis.

(14) Legend for the acoustic analysis
Abbreviation

Meaning

L

‘Clear’ l

R

Alveolar flap

D

‘Dark’ l

A

The vowel [ɑ]

U

The vowel [u]

irr

Irregular

reg

Regular

3.3.1 Data and Discussion of Liquids in Regular vs. Irregular Verb Roots
The first target of our acoustic analysis is liquid consonants; recall that twelve monosyllabic
roots that end in liquid consonants select an unexpected allomorph of the aorist suffix. The plots
below report properties of these liquids in isolation, rather than when followed by the aorist
suffix. Each verb was produced three times by each speaker. Outliers were discarded for reasons
mentioned above. Lateral liquids are grouped according to “clear” vs. “dark” L, as these are well
known and expected to differ in their F2 value, with “clear” L being produced further front and
therefore with a higher F2. “Dark” L is accordingly produced further back and will have a lower
F2. Differentiating them in this way will allow us to better witness any effects of their regularvs. irregular-selecting nature. In what follows, my (UZ’s) productions are presented first,
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followed by GB’s productions, and then a combined plot illustrating an amalgamation of both
speakers' productions. Figure (15) illustrates liquid production plots of UZ along the F1 and F2
dimensions.

(15)

Liquid Plots of UZ

Figure (15) illustrates that the irregular and regular ‘clear’ Ls (Lreg/Lirr) are highly similar in
terms of their F1 and F2 values. There is a slight trend for Lirr to be somewhat lower than Lreg.
There is somewhat more differentiation between irregular and regular ‘dark’ Ls (LregD/LirrD),
but they trend such that LirrD is slightly higher than LregD. The disparity between the clear and
dark productions in terms of the direction of the trend may ultimately reveal that there is no
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consistent acoustic distinction between them. This is, in fact, in line with what has been
suggested in the literature (Clements & Sezer, 1982; Canalis & Dikmen, 2021). As stated, the
backness (F2) difference between ‘clear’ vs. ‘dark’ Ls is expected and consistent. The alveolar
flap measurements would at first appear to be more indicative of a trend, with irregular (Rirr)
productions, on average, being more front than regular (Rreg) productions. Because these
measurements and plots do not take into account any potential “clear” vs. “dark” distinctions
along the F2 dimension, it is challenging to take a clear stance on these outcomes. In terms of
height, they are nearly identical, but future research that categorizes rhotics according to
preceding vowel environment will help to disambiguate these outcomes. To make more
consistent assumptions, UZ’s liquid plots can be directly compared with GB’s liquid plots in
Figure (16).
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(16)

Liquid Plots of GB

Figure (16) for GB’s liquids tell much the same story as did Figure (15) did for UZ’s
productions. For lateral liquids, there is a high degree of overlap for clear Ls (Lirr/Lreg). For
Dark L productions (LregD/LirrD), there is again more distinction between them in the plots, and
this is generally in the same direction as for UZ, with LregD being somewhat lower than LirrD.
As with UZ’s rhotics, there is some, albeit inconclusive, differentiation along the F2 dimension
for GB’s productions. To better visualize any overarching trends, I have generated combined
liquid plots from both speakers, as seen in Figure (17).

(17)

Combined Liquid Plots
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The combined liquid production plot provides a clearer illustration of the irregular vs. regular
liquid comparisons, highlighting the trends, or lack thereof, where relevant. The ‘clear’ L data is
consistent in that their F1 and F2 values mostly overlap. A similar overlap in the rhotics is even
clearer now with the combined data. It is only the ‘dark’ Ls that offer anything in the realm of a
consistent trend of differentiation, with regular-selected laterals being somewhat lower and more
front than their irregular-selecting counterparts.

The outcomes here suggest, though not at all strongly, that irregular liquids may be different
from their regular counterparts, though this is only revealed in certain acoustic contexts. This
may ultimately lend itself to a featural explanation, as one might expect that certain aligning vs.
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opposing features associated with certain vowels vs. liquids might affect one another in different
ways. Of course, these plots alone are nowhere sufficient to make comprehensive comparisons
along these lines. Since the liquid formant values cannot provide conclusive results and sufficient
evidence to make strong predictions, it is important for us to look at the preceding vowels
because any acoustic difference that may be neutralized on the surface can have acoustic effects
on preceding vowels. Next section provides the data and the discussion of the low vowels [ɑ] and
[u] that precedes liquids in irregular and regular aorist selecting verb roots.

3.3.2 Data and Discussion of Preceding Vowels in Regular vs. Irregular Verb Roots
I have specifically focused on the formant values of the vowels [ɑ] and [u] because they occur in
half of the irregular aorist selecting verb roots before liquids: ɑɫ ‘take,’ kɑɫ ‘stay,’ vɑɾ ‘arrive,’
buɫ ‘find,’ vuɾ ‘hit,’ and duɾ ‘stop.’ Their regular selecting minimal pairs are, dɑɫ ‘dive,’ sɑɫ
‘release,’ kɑɾ13 ‘shuffle, mix’ kuɾ ‘install,’ and buɾ ‘twist.’ Given what was seen in Section 2
concerning other vowel-consonant interactions in Turkish, it is important to explore whether
similar effects of different liquid consonants in verb stems might reveal themselves. In particular,
I will explore whether any clear and consistent acoustic differences can be observed on vowels
preceding irregular-selecting vs. regular-selecting liquids, despite the liquids themselves
appearing to have no, or at least inconsistent, acoustic properties that serve to distinguish the two
series. Like the acoustic analysis of the liquids in the previous section, this section will focus on
the F1 and F2 values of the vowels [ɑ] and [u]. Note that while there are different groupings for

13

J. Kornfilt (p. c.) points out that this sense of kɑɾ may not exist for all speakers of modern Standard Turkish,
though it is in my lexicon and some others with whom I have consulted. Another way to express this sense is kɑɾɯʃ-tɯɾ.

73
the vowel [ɑ] data, such as irregular vs. regular, and before laterals vs. before rhotics, the plots
for the vowel [u] only represent [u]R instances, with buɫ being excluded because there are no
regular aorist selecting minimal pairs for that word. As previously, I begin with UZ’s
productions, followed by GB’s, and lastly a plot of the combined data. Figure (18) illustrates
UZ’s productions of the vowel [ɑ] before liquids of different types: ARreg and ALreg illustrate
productions involving regular-selecting liquids, while ARirr and ALirr correspond to those for
irregular-selecting liquids.

(18)

[ɑ] Plots of UZ
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Relative to what we have seen in the preceding section, Figure (18) illustrates that, in UZ’s
productions, there are clear and consistent trends for vowels regular-selecting vs. irregularselecting liquids. For both the lateral and rhotic liquids, [ɑ] vowels have a consistently lower F2
(i.e., they are further back in the vowel space) before irregular-selecting liquids. Notably,
normalized averages are well differentiated for both laterals and rhotics. On average, the same
vowels are somewhat higher (lower F1) before liquids than they are before rhotics. Note here
that lateral data does not distinguish between ‘dark’ vs. ‘clear’ Ls because in all instances, the
laterals are ‘dark’ due to the fact that [ɑ] and [u] are [+back] vowels. Figure (19) illustrates
corresponding productions of the vowel [ɑ] for GB.

(19)

[ɑ] Plots of GB
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As can be seen in Figure (19), there are notable similarities between the F1 and F2 values of
GB’s [ɑ] vowels and those for UZ discussed just above. As with UZ’s [ɑ] vowels, there is rather
consistent differentiation between vowels before regular-selecting vs. irregular-selecting liquids
along the F2 dimension, with vowels before the latter once again being further back in the vowel
space with a lower F2. Unlike UZ’s [ɑ] vowels, GB’s pre-rhotic vowels are similar or higher, in
the case of the ‘regular’ context, than UZ’s. This difference is perhaps not surprising given that,
as seen in the preceding section, UZ and GB have somewhat different liquid acoustics in general,
and particularly for liquids after dark L, which is precisely the same vowel-consonant context
seen here. The clarity and consistency of the trends seen across the two speakers are further
highlighted in the combined plot in Figure (20).
(20)

Combined productions of the vowel [ɑ].
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Figure (20) is most effective in illustrating a differentiation along the F2 dimension for the vowel
[ɑ] before the various liquids surveyed. Once again, in the “irregular” context, vowels are
consistently further back in vowel space, while in the “regular” context, they are further front.
Given that liquids were poorly differentiated, but that vowels are clearly differentiated in this
regard suggests, at least preliminarily, that some property of the regular- vs. irregular-selecting
liquids may be conditioning these acoustic trends in preceding vowels. In order to gauge whether
this trend is found elsewhere, I will look at the vowel [u] before rhotics, which is the next largest
category that Turkish provides us to explore. As previously, I begin with UZ, before turning to
GB’s productions and the combined plot. Figure (21) illustrates UZ’s productions of the vowel
[u] before irregular- and regular-selecting rhotics.
(21)

UZ’s productions of the vowel [u] before rhotics
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Figure (21) illustrates that UZ’s vowel [u] productions before irregular rhotics trend consistently
lower and fronter than their regular counterparts. While it is certainly important to the current
study that this distinction is quite clear, one might question why the same trend of backing in the
“irregular” context is not witnessed here. This is perhaps not unexpected, however, if one
considers the fact that [u] vowels are already arguably at farthest the point in the back of the
vowel space. Thus, they simply may not be able to move further back, but instead trend
somewhat lower overall. Such secondary effects in vocalic acoustics are not unusual in the
world’s languages. One particularly well-attested instance in which this occurs is in language’s
with [ATR] harmony systems wherein, despite vowels varying along the same featural
dimension, this is differently implemented in acoustic space (Casali, 2003; Casali, 2008; Casali,
2016; Rose, 2018). In such systems, some vowels may implement the [ATR] distinction
(primarily, a height distinction) by fronting and centralization (for back vowels) or by fronting
and raising (for front vowels). Thus, it is not unheard of for languages to implement
phonological distinctions in somewhat different ways phonetically. This very premise underlies
certain contemporary approaches to phonological features, and notably the framework of
Substance Free Phonology (Moren, 2003; Odden, 2006; Hale et. al. 2007, among others.) To
gauge whether a similar trend is more robust, Figure (22) provides GB’s productions in the same
contexts.
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(22)

GB’s productions of the vowel [u] before rhotics

Figure (22) reveals striking similarities between GB’s [u] vowels and UZ’s in the same contexts.
Furthermore, the same trend of [u] being somewhat lower before irregular-selecting rhotics is
also seen here. In order to better visualize the overall trend, Figure (23) illustrates the combined
productions of the vowel [u] in the different rhotic contexts.
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(23)

Combined productions of the vowel [u] before rhotics

As one might expect, given the consistency between UZ’s and GB’s [u] vowels in the contexts
under consideration, Figure (23) reinforces the trends noted above. Based on the data plots, it is
clear that the vowel [u] that occurs before the irregular liquids are lower and fronter than those
occurring before regular ones.

Although the initial liquid plots with which this section started are rather inconclusive in the
trends that they reveal, there are more promising trends offered by the vowel plots. In two
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vocalic environments, results suggest that there may be some phonological properties of regularselecting vs. irregular-selecting liquids that contribute to these outcomes. Trends of a
combination of lowering and backing of vowels before irregular-selecting liquids have been
consistently observed. As such, one can posit that, despite them being neutralized phonetically,
there would appear to be some property (or combination of properties) that indeed serves to
differentiate the two classes of stem-final liquids (i.e., regular- vs. irregular-selecting) from one
another. In the next section, I offer a possible interpretation of these results from a featural
perspective and consider the implications that this has for understanding aorist allomorphy.

3.4 A featural account of Aorist irregularity
It was discussed in Chapter 2 that liquids in Turkish are well-established as being differentiated
from one another relative to the feature [back]. It was proposed that this feature also plays a key
role in affecting non-high front vowels. I argued that when a [-back] liquid and [-back] (also,
[-high]) vowel occur within the same syllable rhyme, there is dissimilation of the adjacent
[-back] features, resulting in surface underspecification of non-high front vowels to [∅back].
Based on this analysis, the current chapter has questioned whether another feature of liquids is
perhaps involved in the aorist allomorphy phenomenon. Based on the preliminary acoustic
evidence presented, it would appear that this is a promising avenue to pursue analytically. To do
so, we must ask what features might be involved in these outcomes and how this might help to
explain the aorist outcomes.

Given the trends noted above, namely backing and lowering of vowels before irregular-selecting
liquids, a challenge is deciding upon which phonological feature might be responsible for such
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outcomes. The feature [back] is, of course, already employed in distinguishing Turkish liquids,
so it is perhaps less promising to explore in this regard unless one were to suggest different
degrees of backness; in a sense, this would align with the three-way backness distinction
suggested in Chapter 2 for vowels: +, -, and ∅. However, what we would need in this instance is
some feature that is “more back” than [+back]. Furthermore, the [back] feature of the liquids
would seem otherwise irrelevant in explaining why irregular verb roots select the “high” type of
aorist given that the [back] feature of the suffix vowel is already independently manipulated, as
seen in vowel harmony; cf. gɛliɾ̥̌ ‘comes’ and ɑɫɯɾ̥̌ ‘takes,’ suggesting that liquids do not
interfere with vowel harmony. Another possibility is to instead appeal to the feature [high].

An attractive, but arguably misleading hypothesis, would be to posit that irregular-selecting
liquids are [+high], given that they yield the irregular high vowel alternation observed in the
aorist. Such an approach might perhaps posit progressive assimilation of [+high]. However,
doing so would fail to take into consideration and to account for the trends observed above
involving the vowels preceding irregular-selecting liquids in isolation which involve lowering
and backing. As such, I would propose that analyzing these liquids as [-high] is more justified.
This aligns with the assumptions made in Chapter 2 as well for the non-high vowel alternation.

If we consider standard distinctive feature sets of consonants (Chomsky & Halle, 1968: 307;
Hyman, 1975: 47; Katamba, 1989: 55; Odden, 2013: 53-55; Hayes, 2009: 87-88), we see that
while [back] is indeed used to separate palatals from a natural class of velars and uvulars, a
specification of [-high] is also subsequently employed to further differentiate velars and uvulars
from one another. This might seem counterintuitive at first, as one typically thinks of velar and
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uvular places of articulation as being more front vs. less front in the mouth, respectively.
However, articulatorily, in consonant phonology, [-high] effectively yields a place of articulation
that is further back compared to velars. Thus, [-high] would appear to encompass both the height
and backness dimensions observed in our acoustic data for vowels. Assuming that such an
analysis is justified, though the matter certainly deserves much further investigation, the key
question that remains is whether or not it can help us to explain the aorist allomorphy.

If irregular-selecting liquids are in fact [-high], one might motivate their behavior involving the
aorist suffix as being due once again to dissimilation. When such a liquid, with its [-high],
appears in a syllable onset alongside the aorist suffix, the aorist’s expected [-high] vowel
alternates to [+high], namely /-Iɾ/. This is a novel approach to the outcome, but one that is
attractive in that it unifies two seemingly unconnected alternations via the same featural
motivation, namely dissimilation. The fact that irregular- vs. regular-selecting liquids appear to
be independently implicated in two separate and otherwise unrelated vocalic phenomena is
significant.

Of course, as indicated above, one of the challenges in analyzing the irregular aorist selection
and looking into these finer details acoustically is that the language only provides twelve
irregular verb roots that select the ‘high’ type of aorist. Due to the limitations of the irregularselecting stems in the language, the only way to scale up this study and to explore broader
generalizations and arrive at better results would be to increase the number of speakers. Also, in
order to test and evaluate any possible effects on other vowels preceding liquids, we would also
have to rely on a large-scale cross-speaker comparison, as there are simply not the right
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combination of stems/environments in the data set to even begin exploring this within the
productions of a single speaker, or even across just a few speakers.

84

4. Discussion and Future Work
The goal of this thesis has been to explore two different phenomena in Turkish –non-high front
vowel alternation and irregular aorist selection – and to consider their phonological behavior. I
have argued that, in both instances, their behavior suggests that they can be explained
phonologically by appealing to the featural characteristics of liquid consonants and their
dissimilatory effects on tautosyllabic vowels. The main contributions of this thesis are as
follows:

First, I have offered a novel featural analysis of Turkish vowels that appeals to limited instances
of surface underspecification. I argue that such an approach is reasonable, principled, and
intuitive in accounting for alternations affecting front non-high vowels under some conditions.
Extant, well-accepted feature configurations of Turkish vowels cannot capture these alternations.
I propose that when a [-back] liquid consonant is present in a syllable coda, it affects the
realization of non-high front vowels (but, importantly, not high front vowels), which are also
unquestionably [-back]. Viewed in this way, Turkish would appear to have a phonotactic
constraint that generally disprefers two [-back] segments in the same syllable rhyme, though this
constraint can be overcome if the vowel is [-back, +high]. Thus, if the correct conditions obtain,
the [-back] feature of the liquids triggers the non-high vowel alternation causing their [back]
feature to be realized as [∅back] on the surface. The phonetic realization of this outcome is
intermediate between non-high, unround [+back] vs. [-back] vowels. This approach represents a
minimal change to the language’s vocalic system in that it appeals to the same features and
theoretical machinery (i.e., underspecification) employed elsewhere in analyses of the language.
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Next, and with the featural characteristics of liquids motivated above in mind, I explored the
acoustic properties of liquid consonants to assess if and how they affect other vowels that do not
otherwise participate in the alternations discussed above. I found that liquids selecting an
irregular allomorph of the aorist suffix appear to consistently affect a preceding [ɑ] and [u]; those
liquids that otherwise select the regular allomorph of the aorist suffix behave differently. The
former liquids contribute to backing of [ɑ] and lowering of [u], despite them differing in no clear
or consistent way from the latter. I take this as compelling, albeit preliminary evidence for a
phonological contrast between two classes of liquids, which has elsewhere been proposed
(Clements & Sezer, 1982; Canalis & Dikmen, 2021) but not yet entirely motivated in the
literature. These are, of course, the same classes of liquids that differently affect aorist selection,
and therefore, there are two different phenomena that point toward the same generalization.
Based on these two independent outcomes, I propose that liquids in /-Iɾ/ selecting monosyllabic
verb roots should be analyzed as [-high], while those selecting the /-Aɾ/ allomorph be treated as
[+high]. When a [-high] liquid appears in a syllable onset alongside the aorist suffix, the aorist’s
expected [-high] vowel dissimilates to [+high], namely /-Iɾ/.

These outcomes independently point toward the same effect – vocalic dissimilation in the
presence of liquid consonants. The account proposed appeals to the distinctive features of the
liquid consonants in a novel way; no study of Turkish that I am aware of in the literature
analyzes the distinctive features of liquids, and dissimilation within the same syllable in this way.
Also, the acoustic analysis of the liquids and preceding vowels is a new contribution because
already existing acoustic analyses of Turkish liquids only focus on the liquid allophony, and not
necessarily on any effects on adjacent vowels.
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Since both phenomena are associated with vowel alternations, it has been necessary at every
juncture to keep in mind the properties of vowel harmony and existing analyses of vowel
harmony alternations in order to ensure that this new analysis took them into account. Therefore,
I have been sure to discuss the characteristics of vowel harmony and previous analyses of it in
order to better motivate featural qualities of the liquid sounds, non-high front vowels, and the
/-Aɾ/ vs. /-Iɾ/ allomorphs of the aorist suffix.

As in the case of vowel harmony, there have been several studies of Turkish liquid consonants,
and lateral liquids in particular, that have focused in general on conditions affecting their
backness. These have also carefully been taken into account in my analysis. I have shown that
liquid consonants’ [-back] feature, as motivated elsewhere in the literature, is relevant to the nonhigh front vowel alternation because these “front” liquids are the triggers of alternations
affecting non-high front vowels. Based on these facts, I have submitted that the occurrence of
two [-back] segments in the same rhyme is avoided by feature loss and a surface featural
underspecification yielding [∅back]. I have suggested that this option is chosen because the
language has no reasonable options to remedy this issue within the existing binary system.
Furthermore, I propose that underspecification of the [back] feature is less phonologically costly
because it does not require introduction of a new feature and accordingly does not require a
major reconfiguration of existing featural analyses of Turkish vowels.

Analyzing irregular aorist selection posed more challenges mainly because of the possibility
space presented by the data. Previous analyses of this irregularity (Ito & Hankamer, 1989;
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Hankamer, 2011; Nakipoğlu & Michon, 2020), and indeed what I have proposed in this thesis,
assume some sort of lexical contrast. These include considering the coda liquids of the irregular
selecting verb roots to be moraic (Ito & Hankamer, 1989), assuming lexical diacritic marking, by
simply stating that “/-Aɾ/ is selected by all but twelve monosyllabic roots” (Hankamer, 2011, p.
10), or assuming that the situation arises due to token frequency (Nakipoğlu & Michon, 2020).
My approach is most like Ito & Hankamer’s, but unique in that my lexical specifications appeal
to the distinctive features of the liquid consonants.

In order to better understand and justify the featural characteristics of the Turkish liquid
consonants a preliminary acoustic study was undertaken. The acoustic analysis of the liquids and
preceding vowels have shown that liquids in irregular and regular verb roots may be different
from each other phonologically, i.e., underlyingly. The overall results for liquids themselves are
inconclusive and are not sufficient to make strong predictions, which was somewhat anticipated
given what is reported in the literature. Therefore, I looked at the preceding vowels before
regular and irregular liquids to see if irregular liquids affect the preceding vowels differently. I
focused on the vowels [ɑ] and [u] because of their frequent occurrence in the irregular
monosyllabic verb roots. The vowels [ɑ] and [u] provide more promising and consistent results
compared to the liquid findings. The findings illustrate a trend of lowering and backing of
vowels before irregular-selecting liquids consistently. This suggests that there may be some
property of liquids that differentiate the regular- vs. irregular-selecting aorist.

Even though this thesis tries to account for the non-high front vowel alternation and irregular
aorist selection phonologically, there are still areas that need to be addressed in the future. One of

88
them is the featural analysis of nasal consonants and their effects in non-high front vowel
alternation. There are descriptive accounts of the distribution and allophony of Turkish nasal
consonants in the literature (see Underhill, 1976; Kornfilt, 1997; Göksel & Kersleke, 2005)
however there is no study – at least to my knowledge – concerning the distinctive features of
nasals and how nasal consonants interact with the non-high vowels within the same rhyme. This
may also be useful to explain how nasal consonants interact with the irregular aorist selection
because sɑn ‘think’ ends in a nasal consonant and selects /-Iɾ/.

It may also be insightful to investigate whether age, gender, and/or socioeconomic class play a
role in non-high non-back vowel alternation. We know that some dialects of Turkish, such as the
Aegean dialect spoken in western Turkey, exhibit differences in this alternation, thus producing
the very utterances that are judged as ill-formed in this thesis in Standard Turkish. Therefore, a
sociolinguistic study may shed further light on why the lateral liquids and nasals do not trigger
the non-high non-back vowel alternation in some instances.

Other work is needed to explore the effects of regular-selecting and irregular-selecting liquids on
the other preceding vowels. This is a challenge that Turkish presents because the language only
offers thirteen monosyllabic verb roots that select /-Iɾ/. These verb roots include the vowels [ɑ]
and [u] the most, and therefore, this thesis focuses on them. However, a study on the remaining
vowels that also occur with the irregular verb roots such as [i], [ɛ], [œ], and [o] may help us
better understand the effects of liquids on the preceding vowels.
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Lastly, and most importantly, a future study is needed to collect data from more speakers
because of the limited tokens that Turkish provides to study the phenomena of interest here. It is
impossible to increase the number of the irregular verb roots to analyze the phenomenon or
redundant to look at different regular minimal pairs with the same number of speakers.
Therefore, increasing the number of speakers and rerun the analysis may provide better results
and plots to make more generalized assumptions.
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2020
2018
2022

Degree obtained
B.A., Foreign Language Education, Bogazici University, Istanbul
Turkey Cumulative GPA 3.21
Erasmus+ Exchange, Augsburg University, Augsburg Germany
M.A., Theoretical Linguistics & NLP, Syracuse University,
Syracuse, NY Cumulative GPA 3.9

Experience
2019-2020
2020-2022

FELLOWSHIPS
AND GRANTS
2020-2022

Honors &
Awards
2022

English Teacher, ISTEK Schools, Istanbul
Teaching Assistant, Syracuse University, in Linguistic Studies
Program

Graduate Research and Teaching Assistantship, Syracuse
University, Linguistic Studies Program, (tuition waiver plus
$17,500 stipend)

Outstanding Teaching Assistant Award, Graduate School,
Syracuse University
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